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Here and There in This Volume 


T ODD TIMES when you are just looking for “something interesting to read , 55 without 
any special plan in mind, this list will help you. With this as a guide, you may visit 
far-away countries and watch people at their work and play, meet famous persons 
of ancient and modern times, review history’s most brilliant incidents, explore the marvels of 
nature and science, play games — in short, find whatever suits your fancy of the moment. This 
list is not intended to serve as a table of contents, an index, or a study-guide. For these pur- 
poses consult the Fact-Index and the Reference-Outlines. 



For the Reading and Picture Hour 


Making 'Maple Syrup- 57 

The Marvel of Matches and How They Are Made — A Picture Series 87 

Across Land and Sea with Animal Travelers 163 

The Story of Milk from Farm to Your Doorstep 172a 

Monkeys, the Acrobats of Forest and Jungle 225 

A Convention of the Mushrooms 306a 

The Clever Muskrat and His Winter House 324 


Parent and Child; School and Home 

Maps and How to Read Them 58 

How to Learn to Remember . . . 1 1 3 

What Mental Hygiene Can Do for You 1 18 

Learning Multiplication — A Simplified Method 298 

High Lights in History's Pageant 

Reign of Maiua Theresa — A Woman’s Fight Against Great Odds 63 

The Tragic Story of Mary, Queen of Scots 74 

The Pilgrim Quest for Religious Freedom , . 91 

The War Between Mexico and the United States 13 1 

Some Famous Men and Women 

The Man Who First Mastered “Wireless” . 61 

Queen Marie Antoinette and Her Sad Fate 64 

The Father of American Constitutional Law 70 

The Mohammedan Religion and Its Founder 213 

The Artist Who Invented the Telegraph 261 

The Great Lawgiver of the Jews 265 

I The Story of the Presidents 

McKinley — War President and Martyr 

Madison— “Father of the Constitution” 

The President Who Said to Europe: “Hands Off!” 
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HERE AND THERE IN THIS VOLUME 

Interest-Questions Answered in This Volume 


What Biblical character was a favorite subject of Chris- 
tian art? 20. 

Why do we sing “do, re, mi,” etc.? 318. 

What musician began to compose at the age of five? 

295* 

What English historian said he would rather have 
books to read than be a king? 2. 

In what way did the church father the drama? 197. 
Who designed the dome of St. Peter’s at Rome? 148. 
What are the three families of musical instruments? 
321. 

What poet ruined his eyesight writing political pam- 
phlets? 178. 

How do we know that “nothing ever happens” on the 
moon? 250. 

How has the moon helped to start big cities? 255. 
What sets a meteor on fire? 127 picture. 

What invention revolutionized agriculture by replac- 
ing manual labor on the farm? 4. 

Explain how the mosquito has hampered civilization 
in many lands. 266. 

What meat was eaten by dogs after it had been re- 
frigerated for 50,000 years? 44. 

What mineral can be made as thin as tissue paper? 

I 45* > 

What animal has been known to tunnel 75 yards in 
one night? 216. 

What Canadian port is nearly 1,000 miles from the 
sea? 249. 

What American state was founded as a refuge for per- 
secuted Catholics? 78. 

Where was the first known library? 120. 

What state separates lakes Michigan, Superior, and 
Huron? 150. 

Why has Marseilles grown rapidly since 1869? 70. 

In what continent did the human race probably orig- 
inate? 46. 

How does a mountain reveal its age? 292. 

What country is supported by gambling? 247. 

What city was forbidden to Christians from the days of 
Mohammed until the first World War? 103. 

How did rivers shape the economic life of Massachu- 
setts? 85. 

How can you tell that a Malay woman is married? 42 
picture. 

What is the earth’s greatest sanitary agent? 255. 
What sea was the first to be navigated? 109. 

Explain briefly how the admission of Missouri to the 
Union was one factor which led to the Civil War. 
210. 

What Revolutionary hero was called the “swamp-fox”? 

6 5- . . 

What woman was the wife of a king but not his queen? 

41 - 


In what battle did reinforcements come in taxicabs? 67. 

What explorer first circumnavigated the globe? 28. 

Why was Queen Mary I of England called “Bloody 
Mary”? 73. 

Who was called the “Father of the Constitution”? 18. 

Why do the Mohammedans reckon time from the year 
622 a.d.? 214. 

What Italian patriot was sentenced to death three 
times, yet lived to see a united Italy? 94. 

Why do you think Queen Elizabeth was afraid of Mary 
Stuart? 74. 

Who influenced most greatly the early interpretation 
of the United States Constitution? 70. 

In what way was Marie Antoinette responsible for the 
French Revolution? 64. 

Who was the last president of the United States with a 
Civil War record? 13. 

Explain why overpopulation in Rome was a factor in 
spreading Roman dominion. 168. 

What doctrine keeps alive the name of the fifth presi- 
dent of the United States? 239. 

Who were the Mound-Builders? 291. 

What leader of the French Revolution was stabbed to 
death by a woman? 60. 

Do you consider Maria Theresa an able ruler? Why? 
6 3- 

What common metal was named after a god, and why? 
119- 

Why do we say people of wealth have the Midas touch? 
158. 

Why did the ancients create a mythology? 326. 

Why do most migrating birds travel at night? 163. 

Do both male and female mosquitoes bite? 266. 

What small animal is noted for its ability to slay the 
deadly cobra? 224 picture. 

Where are tailless cats found? 49. 

What animal is said to have four hands? 226. 

How do we know that the men of the Stone Age hunted 
the long extinct mammoth? 44. 

What drainage basin includes two-fifths of the area of 
the United States? 205 picture. 

What act was called the greatest exhibition of moral 
courage in the United States army? 268. 

Which American state has the longest coast line? 1 50. 

What bird travels almost from one end of the earth 
to the other twice a year? 163. 

In what state do the iron mines contribute directly to 
the support of the schools? 194. 

What are the strange and varied uses of the leaves of 
the traveler’s tree? 17. 

What important French river flows through a natural 
tunnel for three miles? 13 1. 

What are the first songs of which there is record? 
308. 


Key to Pronunciation 

Pronunciations have been indicated in the 
body of this work only for words which present 
special difficulties. For the pronunciation of * 
other words, consult the Fact-Index. Marked 
letters are sounded as in the following words: 
cape , at, far , fast, wliat, fall; me, yet , fern, there; 
ice, hit; row, won, fdr, ndt, do; cure, but, rude, 
full, hUrn; u = French u, German it; gem , go; 
thin, -then; n = French nasal (Jean) ; zh = French 
j ( z in azure ) ; k = German guttural ch. 







iy[ ACARONI. Cooked with cheese or served with 
1V1 tomato sauce, this national dish of Italy deserves 
the widespread popularity it has acquired as a nutri- 
tious and palatable food. For macaroni is made 
from certain varieties of wheat which are very rich 
in gluten and other nitrogenous compounds. The 
durum wheat, from which most of it is made, is grown 
chiefly in southern Europe and in the United States. 

The coarsely ground flour, mixed with hot water, 
is kneaded to a stiff paste, which is molded into 
sticks (spaghetti) or pipes (macaroni); into fine 
threads (vermicelli); and into small 
stars, disks, alphabet letters, etc., 
for use in soups. The dough is put 
into a cylindrical vessel having a 
perforated bottom, and a heavy iron 
plate, driven by a powerful press, 
forces the paste through in the de- 
sired shapes. The long strings of 
paste are then looped up over rods 
to dry. For the letters and other 
“pastes” a shearing arrangement 
slices off the dough in thin little 
pieces as it is forced through the 
molds. 

The next time you open a package 
of macaroni or spaghetti see if the 
flattened mark of the rod is at the 
curve. If so, it is the true macaroni, 
made from flour rich in gluten; for that made from 
other flours will not bear its own weight, and must be 
laid out flat to be dried. True macaroni is hard and 
elastic, yellowish in color and rough in texture. In 
boiling it swells until it is double its original size 
without becoming pasty and sticky. 

MacARTHUR, Douglas (born 1880), In the dark 
days of 1941-42, following the Japanese attack on 
Pearl Harbor, the name of Gen. Douglas MacArthur 
became to the world a symbol of American courage, 
determination, and fighting ability. 

Under his command the 12,000 American and 35,000 
Filipino troops besieged on Bataan peninsula west of 
Manila beat back week after week many times their 
number of Japanese soldiers. Though they lacked air 
support and were cut off from supplies and reinforce- 
ments, MacArthur’s men were not content with defen- 
sive action alone. Again and again they carried out 
bold and brilliant attacks, and so demoralized the 
Japanese armies that their first commanding general 
was believed to have killed himself. 


While the enemy was capturing Hong Kong, sweep- 
ing down the Malay Peninsula, taking Singapore, and 
overwhelming the Dutch East Indies, MacArthur 
stood firm. So conspicuous was his achievement that 
when an invasion of Australia was threatened, the 
Australian press joined in a widespread demand that 
the hero of Bataan be ordered out of the Philippine 
trap to take command of all the forces of the United 
Nations in the southwest Pacific. 

Accordingly, President Roosevelt on Feb. 22, 1942, 
sent secret orders to MacArthur to break out through 
the Japanese lines as soon as possi- 
ble and report for dut}^ in Australia. 
On the night of March 11, after com- 
pleting the transfer of his Philippine 
command to Gen. Jonathan M. Wain- 
wright, MacArthur and his wife and 
four-year-old son and members of his 
staff ran the Japanese blockade in 
torpedo boats and made their perilous 
way southward through the islands. 
At a secret landing place, they met 
rescue planes in which they reached 
Australia six days later. The an- 
nouncement of his arrival was herald- 
ed on the front pages of newspapers 
the world around. 

MacArthur seemed destined from 
birth for a brilliant military career. 
He was born Jan. 26, 1880, on an army reservation 
at Little Rock, Ark. His father was Gen. Arthur 
MacArthur, who served with distinction in the Civil 
War and the Spanish-American War and was military 
governor of the Philippines under President McKin- 
ley. At West Point young MacArthur was graduated 
in 1903 with the highest scholastic record achieved by 
any cadet in 25 years. When the United States entered 
the first World War, he helped to organize the Rain- 
bow Division and went to France as its chief of staff. 
In battle he was usually up on the firing line and he 
was twice wounded in action. The end of the war 
found him at the head of the Rainbow Division, the 
youngest divisional commander in the Army". The fol- 
lowing year, at the age of 39, he was made com- 
mandant at West Point, again the youngest on record. 
At 50, President Hoover made him chief of staff of 
the Army, and he became the youngest full general in 
American history. 

For the next five years he fought with little success 
to get the Army mechanized. His next assignment 
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was to organize the defense of the Philippines in prep- 
aration for their promised independence. In 1937 he 
retired from the service, but continued his work in the 
Philippines under President Manuel Quezon, who gave 
him the rank of field marshal. In July 1941 he was 
recalled to active service as commander of the United 
States forces in the Far East, and performed miracles 
of preparation and training during the short time that 
elapsed before the Japanese attack. 

When Ma.cArthur was awarded the Congressional 
Medal of Honor for his work at Bataan, he said the 
tribute belonged rather to the gallant army which it 
had been his high honor to command. 

Macaulay, Thomas Babington (1800-1859). In 
Trevelyan's ‘Life and Letters of Lord Macaulay' is 
found the following letter to his little niece Margaret: 

Sept. 15th, 1842 

My Dear Baba : 

Thank you very much for your very pretty letter. I am 
always glad to make my little girl happy and nothing 
pleases me so much as to see that she likes books. For 
when she is as old as I am, she will find that they are better 
than all the tarts, and cakes, and toys, and plays, and sights 
in the world. If anybody would make me the greatest king 
that ever lived, with palaces, and gardens, and fine dinners, 
and wine, and coaches, and beautiful clothes, and hundreds 
of servants, on condition that I would not read books, I 
would not be a king. I would rather be a poor man in a 
garret with plenty of books, than a king who did not love 
reading. 

Macaulay's letter spoke the absolute truth about 
himself. From the time he began to read at the age of 
three, books were his constant com- 
panions. He learned to read Greek, 

Latin, French, German, Spanish, 

Italian, and Dutch. He was a bril- 
liant student at Cambridge Univer- 
sity in every subject except mathe- 
matics. He read early and late, in 
bed and out of doors. Indeed Trevel- 
yan says that “the only exercise in 
which he can be said to have excelled 
was that of threading crowded streets 
with his eyes fixed upon a book.” No 
wonder that his friend Sydney Smith 
once remarked that he was “like a 
book in breeches.” 

Macaulay's wide knowledge and 
his marvelous memory made him a 
very interesting speaker, for he never 
ran out of material and he was always sure of his 
facts. Lord Melbourne, one of his colleagues in Parlia- 
ment, said of him, “I wish I were as cocksure of any- 
thing as Macaulay is of everything.” The remark 
contains a sting, for Macaulay was never bothered 
by doubts of his own ability. 

Macaulay's father, Zachary Macaulay, was a well- 
known reformer whose lifelong opposition to African 
slavery wrecked the family fortunes. His son studied 
law and was admitted to the bar but soon turned 
aside to follow the career of literature. In August 
1825 appeared his essay on Milton, the first of a 


series which for 20 years made him and the Edinburgh 
Review famous. The world of fashion and of letters 
now learned that this young man could write as 
brilliantly as he talked. 

Macaulay's gifts as a writer and speaker led him 
naturally into public life. In Parliament, and later 
in India as legal adviser to the supreme council, he 
showed gifts of mind that always held men's atten- 
tion. In politics he was a Whig, striving for a wider 
voting franchise and far-reaching liberal reforms. 
He was pleased, however, with material progress of 
the time and closed his eyes to what he considered 
necessary economic evils. 

But during all the busy years of his official life, 
when writing was just an occasional pleasure and 
source of income, Macaulay was planning a history 
of England to begin with the accession of James II 
to the throne — a history, as he said, interesting 
enough “to supersede the last fashionable novel upon 
the dressing-tables of young ladies.” He began it in 
earnest in 1841 and in 1849 finished the first two 
volumes. Later volumes appeared from time to 
time, but the work was still uncompleted when 
Macaulay died, just ten years later. 

History as Fascinating as Fiction 

Macaulay's history had an immediate success, 
greater, perhaps, than that achieved by any other 
history. It had a tremendous sale in England and 
the United States, and was translated into all modern 
languages. Macaulay had worked at it with un- 
grudging toil. He wrote in his diary 
at one time: “This is a tough chap- 
ter. . . . What trouble these few pages 
cost me! The great object is that they 
may read as if they had been spoken 
off and seem to flow as easily as table 
talk.” His paragraphs accomplish 
just what he intended. They sweep 
the reader along. 

For a generation Macaulay was 
read with respect as well as enthu- 
siasm. In the generation that fol- 
lowed, his fame was not quite so 
great. His brilliance, his power of 
painting a picture, of narrating an in- 
cident still are unsurpassed; but his 
insight into the complex character of 
men and of movements left some- 
thing to be desired. He saw men's outward actions, but 
he could not divine their inner character or their 
motives. 

Equally popular with Macaulay's essays and his 
history was a little volume of poems entitled ‘Lays of 
Ancient Rome'. These still delight old and young, 
not merely as an exercise in the reconstruction of 
historic materials but because of their stirring melody. 

In 1857 Macaulay was made a peer with the title 
Baron Macaulay. He lived to enjoy this new honor 
only two years. When he died, at the end of 1859, 
the greatest honor that England can show to her 
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MACAW 


illustrious dead was conferred upon him, for he was 
buried in Westminster Abbey. 


His principal books are: ‘Critical and Historical Essays’ 
(4 vols.) ; ‘History of England’ (5 vols.). ‘The Life and 
Letters of Lord Macaulay’ by his nephew George Otto 
Trevelyan is an excellent biography. 


MACAW. A variety of South American parrots 
distinguished by their brilliant plumage, long wedge- 
shaped tail, long and pointed wings, naked cheeks, 
and short, highly arched bill. They are easily domes- 
ticated, but do not readily learn to talk and persist in 
violent screaming. There are a large number of 
species, of which the red and blue macaw (Ara macao ) 
and the blue and yellow macaw ( Ara ararauna) are 
among the handsomest. (, See Parrots, Macaws, 
and Cockatoos.) 

MACBETH. This hero of Shakespeare’s powerful 
tragedy of that name is in command of the armies of 
Scotland, when the play opens, and has just won a 
great victory over the Danes. The triumph so fires 
his ambition that witches, bent on evil, easily implant 
in his mind the thought that he should be king. Lady 
Macbeth still further incites him, until with his own 
hands he murders the Scottish king and usurps the 
throne. From that moment great Macbeth goes 
swiftly to his doom. Ghosts rise to haunt him, Lady 
Macbeth dies insane, civil war breaks out led by Mal- 
colm, the son and heir of the murdered king, and 
finally he himself is slain in battle. Macbeth is to be 
abhorred for his crimes, but in all that he does and 
says he excites a tragic pity, as when, informed of 
the death of the queen, he thus gives utterance to 
his gloomy thoughts : 

Tomorrow, and tomorrow, and tomorrow, 

Creeps in this petty pace from day to day, 

To the last syllable of recorded time; 

And all our yesterdays have lighted fools 
The way to dusty death. Out, out, brief candle! 

Life’s but a walking shadow, a poor player 
That struts and frets his hour upon the stage 
And then is heard no more: it is a tale 
Told by an idiot, full of sound and fury, 

Signifying nothing. 

The story of the play is taken from history, the real 
Macbeth having ruled over Scotland from the year 
1040 to 1057. 

McClellan, George Brinton (1826-1885). Gen- 
eral Robert E. Lee of the Confederate army once 
said that General McClellan was the best general 
ever arrayed in arms against him; and yet, after 
less than six months’ command of a large force in 
the field, McClellan was removed as a failure. 

He had good training. In 1846 he had graduated 
from West Point, and in the Mexican War he had 
proved so good a soldier that he had been appointed 
captain. In 1855 the United States government had 
sent him to Europe to study the war in the Crimea. 
At the beginning of the Civil War, in May 1861, Pres- 
ident Lincoln had appointed him major general in the 
United States Army. Immediately he had been sent 
into West Virginia, where he had rendered valuable 
assistance to the loyal Unionists, who were seceding 
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from their mother state. On account of this signal 
success he was hailed as “the Little Napoleon,” and 
was called to Washington to reorganize the Army of 
the Potomac after its disastrous defeat at Bull Run. 

His aptitude for this work was soon apparent. In a 
short time order and system appeared where chaos 
and confusion had reigned. He was a wonderful 
organizer and a hard worker. He won the devotion 
of his army, and became the idol of the hour. In 
November 1861 President Lincoln appointed him 
commander of the United States Army. 

But now the fault appeared which was to over- 
shadow all hi's excellent qualities. McClellan was a 
good organizer but a poor fighter. He had built up 
a wonderful military machine, but he hesitated to 
use it. Summer and winter passed, and still he made 
no move against the enemy. The patience of the 
administration and of the people was sorely tried. 
Finally, in April 1862, under direct orders from 
President Lincoln, he entered upon his disastrous 
Peninsular Campaign, between the York and James 
rivers of Virginia. He advanced within a few miles 
of Richmond, but after a terrible week of fighting, 
known as the “Seven Days’ battles” (June 25 
to July 1), he was driven back and was directed to 
abandon the peninsula. Union losses in the week’s 
battles were 15,849; Confederate, 19,749. A large 
part of his army was ordered to reinforce General 
Pope’s troops, and the order was reluctantly obeyed. 
Pope’s disastrous defeat in the second battle of Bull 
Run gave McClellan a new chance to retrieve Ins 
fame. Again in supreme command of the Army 
of the Potomac, he met Lee at Antietam, Md., 
where occurred one of the bloodiest battles of the war 
(Sept. 16-17, 1862). Lee was forced to withdraw 
from Maryland, but McClellan showed his old fault. 
Instead of driving forward at once, he allowed Lee 
fco recross the Potomac unmolested. When he did fol- 
low, his movements were so slow that in November he 
was relieved of his command, and Gen. A. E. Burnside 
was appointed in his place. 

This action of Lincoln’s caused much bitter criti- 
cism, for McClellan still had many devoted admirers. 
In the election of 1864 all who were dissatisfied with 
Lincoln’s conduct of the war supported McClellan 
for president. But he carried only three states — New 
Jersey, Kentucky, and Delaware. McClellan had 
resigned his commission in the Army before the elec- 
tion took place. The rest of his life was spent in fol- 
lowing his profession of engineering, except for a 
brief term (1878-81), when he was governor of the 
state of New Jersey. 

McCormick, Cyrus Hall (1809-1884). On a day 
in July 1831 a crowd gathered near the town of 
Steele’s Tavern, Va. A strange-looking machine had 
just been pulled out on the field. It was the newly in- 
vented reaper of Cyrus Hall McCormick, a young man 
of 22. Doubtfully the crowd awaited the demonstra- 
tion. The farm hands were among the most skeptical. 
Then to their amazement the machine clanked down 
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the field cutting the grain far faster than they could do 
it with their cradle scythes. Although they little real- 
ized it, they were witnessing a momentous event: 
machinery was replacing manual labor on the farm. 

For years men had been experimenting with me- 
chanical reapers to lessen the labor of hand reaping 
and to speed the work. Some inventions had. already 
been patented in England and America. Even at this 
moment, Obed Hussey was at work in Cincinnati on a 
model, which he patented in 1833. Six months after 
that, in 1834, McCormick patented his 
own reaper, which he had been improv- 
ing to get rid of the faults revealed by 
the first demonstration. 

Cyrus, the son of Robert and Mary 
Ann (Hall) McCormick, was born at 
“Walnut Grove,” the farm of his 
Scotch-Irish parents, in Rockbridge 
County, Ya. His father was a prosperous 
landowner, keenly interested in the 
mechanical side of farm life; he had 
invented a hemp break and had experi- 
mented with a reaper. Cyrus was also 
mechanically inclined and, like his 
father, was something of a dreamer; 
but from his mother he had derived a lively sense of 
the practical. Father and son worked constantly to- 
gether, and built many strange contrivances that did 
not always work. 

After May 1831, when his father abandoned his un- 
successful efforts to build a reaper, Cyrus had started 
to build a machine of his own. The machine that he 
tried out in July of the same year combined in an 
effective unit the elements which are still the basis 
of the modern reaper. After patenting it, he continued 
to work on its further improvement. In 1840 he sold 
his first two machines in Virginia. In 1843 his 
business branched out beyond the state. In 1847 he 
had the vision to move to Chicago and build a manu- 
facturing plant of his own in the new grain-growing 
section of the Middle West. 

McCormick soon proved that his talents as an in- 
ventor were equaled by his genius in business. He 
began manufacturing on a large scale, advertising, 
demonstrating, and guaranteeing his product, offering 
replaceable parts, and selling on the instalment plan. 
In spite of lawsuits and competition, he was for years 
the dominant figure in the industry. When the Civil 
War broke out, the 50,000 reapers in use released 
thousands of men for duty at the front. His machine 
won recognition abroad — in England in 1851, then in 
France — and ultimately throughout the world. 

By 1875 the McCormick factories were yearly turn- 
ing out thousands of reapers and mowers. Before the 
end of the century, they had introduced scores of 
other implements to speed up farm work and lessen 
its drudgery ( see Agriculture; Reaping Machines). 
MacDONALD, James Ramsay (1866-1937). The son 
of a poor workman of Lossiemouth, Scotland, Ramsay 
MacDonald became Great Britain’s first Labor prime 


minister. As a boy he was so studious that he was 
paid to help the teacher in the village school. At 18 
he went to London and soon took active part in the 
work of the Independent Labor party. His marriage 
in 1896 to Margaret Ethel Gladstone, niece of Lord 
Kelvin, not only gave him a sympathetic and loyal 
companion but also brought financial independence. 

By 1906, when first elected to Parliament, MacDon- 
ald had helped to form a new Labor party, organized 
for independent political action. He grew in power 
until 1914, when his opposition to the 
declaration of war on Germany almost 
wrecked his career. But in 1922 the 
Labor party again chose him as its 
leader and in January 1924, with the 
help of the Liberals, he became prime 
minister. When he sought to promote 
world peace through treaties with So- 
viet Russia, the Liberals withdrew 
their support and he was forced to re- 
sign the same year. 

In 1929 the Labor party again won 
and MacDonald again headed the gov- 
ernment. Two years later the financial 
crisis defeated his party, but he was 
asked to head a National, or coalition, government of 
Liberals, Conservatives, and Laborites. The compro- 
mises he was forced to make during this critical period 
brought upon him the charge of being a traitor to 
labor. In 1935 he resigned as premier and took the 
inactive position of lord president of the council. 
( See also England.) 

Macdonald, Sir John Alexander (1815-1891). 
For nearly half a century the history of Canada is 
the history of Sir John A. Macdonald — “John A.,” 
as he was affectionately termed. Under his leadership 
four of the most significant events of that half- 
century were accomplished — the federation of the 
separate provinces into the Dominion, stretching from 
ocean to ocean and occupying half the area of North 
America; the acquisition of the vast Canadian North- 
west from the Hudson’s Bay Company; the building 
of the Intercolonial and Canadian Pacific railways to 
unite this far-flung domain; and the adoption of a 
protective tariff policy, which started the Dominion of 
Canada on its course of industrial prosperity. 

Macdonald was premier of the Dominion from 1867 
to 1873, and from 1878 to 1891. Other men originated 
policies; he put them into effect. Other men excelled 
him in powers of oratory, breadth of vision, and 
knowledge, but none had a more intense patriotism, 
and none equaled him in genius for leadership. 

He came to Canada at the age of five, a poor Scot- 
tish immigrant boy. Poverty ended his schooling at 
the age of 15, but his insatiable curiosity and love 
of reading soon made up, in a large degree, for the 
lack of formal education. Entering a law office he 
was admitted to the bar at 21, and eight years later 
was elected to the Canadian Assembly. Almost at once 
he became one of the leaders of the Conservative 
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party, winning a cabinet position within three years. 

By 1864 the union of Upper Canada (Quebec), 
formed in 1841, was fast chifting into chaos because of 
party warfare and racial and religious jealousies. 
Macdonald's political tact made him the leader in 
the momentous negotiations which resulted in the es- 
tablishment of the Dominion of Canada in 1867. He 
also was largely responsible for the adoption of the 
principle of centralization — the chief difference be- 
tween the Canadian federation and the United States 
— whereby all powers not specially conferred on the 
provinces are reserved to the central government. 

For his share in the great achievement of federation 
Macdonald received two signal honors — he became 
the first premier of the new Dominion, and he was 
knighted by Queen Victoria. In 1870 he was one 
of the British commissioners sent to Washington to 
settle the Alabama claims and the fisheries dispute. 
He was forced to resign office in 1873, but less than 
five years later he was again back at the helm, where 
he remained until his death. 

MACDOWELL, Edward A. (1861-1908). In the 'his- 
tory of music Edward MacDowell was the first Ameri- 
can composer to win a place beside the great European 
masters. Although he received most of his training in • 
Europe, it was in his native land that his poetic 
sensitiveness to beauty found its chief expression, and 
his most-loved compositions are those which show 
distinctly American influences. 

Born in New York City of Scotch-Irish ancestry, he 
began to take music lessons when he was eight, but, 
like many another boy, was inclined to neglect his 
practising. Sometimes he stopped doing his exercises 
to improvise pieces of his own or to decorate his music 
books with pictures. There was some question as to 
whether he would become a painter or a musician. 

When he was 15 his mother took him abroad to 
study. At the Paris Conservatory he was a fellow pu- 
pil of the French composer Debussy. Later, in Ger- 
many, he studied under the great composer, Joseph 
Joachim Raff. MacDowell's genius had begun to show 
itself, for Raff said to him, “Your music will be 
played when mine is forgotten." At 20 the young 
American musician became an instructor in the Con- 
servatory at Darmstadt. As a private instructor in 
Frankfort he had as one of his pupils an American girl 
named Marian Nevins, who became his wife. 

When, after a dozen years in Europe, MacDowell 
returned to America, he had already won some fame 
as a pianist and composer. His work showed the 
influence of German romantic music, but he now 
became more individual, more American in his ex- 
pression. The beauty of Nature, whether in the form 
of a simple flower or in its larger aspects — the woods, 
the vast ocean, the quiet splendor of the sunset — in- 
spired in him moods which he translated into music 
distinguished for its creative imagination, its flawless 
structure, and its tone color. 

In 1896 MacDowell was appointed to the newly 
established professorship of music at Columbia Uni- 


versity, where he remained until 1904. The last years 
of his life were marked by failing health of body and 
mind. He had acquired a tract of wooded farm land 
near Peterborough, N. H. There for manv years 
he spent his summers and found peace and rest from 
the nervous strain of teaching, and there many of his 
finest compositions were written. In fulfillment of a 
wish expressed during his last illness, and as a memo- 
rial, Mrs. MacDowell, with the aid of friends and 
music lovers, converted this estate into the MacDowell 
Colony. Here not only composers, but writers, paint- 
ers, and sculptors spend their summers and find in- 
spiration and opportunity for creative work. 

Among MacDowell’s works are ‘Woodland Sketches’; 'In- 
dian Suite’; ‘Sea Pieces'; ‘Sonata Eroica’; ‘Sonata Tragica’; 
‘Norse Sonata’; ‘Keltic Sonata’; symphonic poems — ‘Ham- 
let’, ‘Lancelot and Elaine’; many songs. Lawrence Gilman’s 
‘Edward MacDowell’ is a good study of his life and work. 

Macedo'nia. Scarcely a relic is left today of the 
days of Macedonia's greatness, when under Philip of 
Macedon in the 4th century b.c. it suddenly shot up 
to the mastery of Greece. Only a few fragments of 
masonry remain to indicate the site of its capital, 
Pella, whence Philip's son Alexander set out to con- 
quer half the world ( see Alexander the Great). 

As a definite territorial and political unit there is 
today no such place as Macedonia. It is only a 
general name for that little region of the rugged 
Balkan Peninsula where Greece, Bulgaria, and Yugo- 
slavia meet. Small as it is, with a population between 
2,000,000 and 3,000,000, it has been one of the storm 
centers and war breeders of the world. 

Here dwells such a medley of races as is found in 
few places in the world. Turks, Slavs, Greeks, Bul- 
gars, Jews, Albanians, Gipsies, Vlachs, and Circas- 
sians live in mutual hatred, speaking a dozen tongues 
and practising seven hostile religions. The most 
important city, Saloniki, now belongs to Greece. 

During the closing years of the 19th century and 
the opening years of the 20th, the history of Mace- 
donia was a series of intrigues by the more powerful 
races, each striving to gain the upper hand and to 
dominate the region when it should shake off the hand 
of the Turk, who had held it since the 15th century. 
Frequent uprisings were followed by savage massacres, 
until finally the whole seething Balkan question boiled 
over into the wars of 1912-13, which were waged 
largely for the possession of Macedonia and the outlet 
to the sea that it affords. 

At the close of the Balkan Wars and the World War of 
1914-1918, the greater part of Macedonia was divided be- 
tween Greece and Yugoslavia. Bulgaria retained only a small 
strip along the Struma River. After a few years Greek Mace- 
donia became populated almost entirely by Greeks, through 
exchange of populations with Turkey; but Yugoslav Mace- 
donia was still a racial problem. Yugoslavia classed this 
population as Serb, but many of these people called them- 
selves Bulgars. Bulgaria for years had been the center of a 
movement for Macedonian independence, and after 1919 
large numbers of Macedonian revolutionists fled to Bulgaria 
(see Bulgaria). From there bands of guerillas, or comitajis , 
conducted a long series of troublesome border raids. The 
word comitaji means committeeman, and refers to the revo- 
lutionary committees of Turkish days. {See Balkan Peninsula.) 
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GUNS that Fire FIVE SHOTS a SECOND 


T\ /TAGHINE GUN. “Tac-tac-tac-tac!” This sharp, 
rattling bark is the most fearful sound of war— 
far more fearful than the irregular crack of rifles or 
the “Grmpf!” and “Wham!” of exploding shells. It is 
the voice of the machine gun, the deadliest killer of 
all, because it can cover a field with bullets at the 
rate of five a second as long as ammunition lasts. At- 
tackers have no choice but to seek immediate cover, 


this same conflict. In 1918 the United States Army 
adopted both light and heavy machine guns invented 
by John M. Browning. The light Browning machine 
rifle can be fired from the shoulder. It weighs 15 
pounds and fires a clip of 20 cartridges in 3 seconds, 
with one pressure of the trigger. The heavy Browning 
- guii weighs 37 pounds and fires a belt of 250 car- 
tridges. It is water-cooled, and can maintain a fire of 

20,000 shots an hour. 
In 1935 the British 
army went outside its 
national resources to 
adopt the Bren ma- 
chine rifle developed 
in Czechoslovakia. 

The term “machine 
gun” is now reserved 
for a weapon pro- 
vided with a fixed 
mount. Automatic 
weapons that can be 
fired from the 
shoulder or hip with- 
out a rest are called 
automatic rifles or 
machine rifles. These 
may be fully auto- 
matic or only semi- 
automatic. The latter 
type reloads itself, but 
the trigger must be 
pulled for each shot. An excellent example of this type 
is the Garand rifle of the United States Army ( see 
Firearms). The machine gun requires a crew of men 
to carry ammunition and accessories. 

Machine guns and rifles are classed according to 
two features: they may be air-cooled or water-cooled; 
and the action may be kept in motion either by the 
force of recoil from each explosion, or by using part 
of the gas that drives each bullet in a reloading and 
firing mechanism. 

Before 1914, because of the immense quantities of 
ammunition required for machine guns, military au- 
thorities issued only a few to a regiment. Stabilized 
trench warfare, with the ability to keep guns supplied, 
caused rapid expansion in their use. They were also 
adopted by air forces for use in airplanes. Some 
types are synchronized with the propeller to fire 
through the propeller area when the blades are out of 
the way; the pilot keeps his airplane pointed at his 
target when firing. Other combat airplanes and bomb- 
ing aircraft have machine guns that can be aimed 
and fired from mounts. The lighter guns on aircraft 
are about .30 caliber, and use infantry rifle ammu- 
nition. The heavier .50 caliber guns are able to pierce 
light armor. These heavy guns are also used on the 
ground to fight off low-flying airplanes, and for defense 
against light tanks. 



Attacks 


until their artillery can destroy the 
machine gun, or until they can 
“smoke it out” with bombs or cau- 
tiously stalk its crew. 

The deadly fire of this weapon is 
one of the major factors which trans- 
formed warfare during the 
World War of 1914-1918. A 
small number of machine 
guns scattered along a front 
could hold up attacks by 
entire regiments. This new 
weapon, added to intense 
modern artillery fire, made 
the old-style infantry 
attack, ending with a 
bayonet charge, too 
dangerous to be tried 
by any commander, 
now be delivered only after support- 
ing artillery has suppressed the 
enemy guns. And even then tanks 
must often lead the* assault in order 
to destroy any remaining machine guns before the 
infantry can successfully advance over open ground. 

Early Automatic Weapons 

Ever since firearms were invented, men have sought 
guns that would shoot faster than the single-shot 
weapon which had to be reloaded every time it was 
fired. Partial success was achieved in 1861 with the 
Gatling gun, invented by Dr. It. J. Gatling of Indi- 
anapolis, and with the French mitrailleuse , invented 
soon after. Both had a number of barrels that fired 
in turn as they were revolved around a central axis by 
a hand-turned crank. Sir Hiram Maxim, an American- 
born inventor working in England, was the first, 
however, to invent a completely automatic weapon 
that loaded and fired itself after the first shot, as 
long as ammunition was supplied. 

This invention came in 1881. In an improved form 
called the Vickers-Maxim, it was largely used by the 
British in the World War of 1914-1918. Other types 
are the heavy Hotchkiss and the light Chauchat, both 
used by the French army, the Schwarzlose of the Aus- 
trian and German armies, and the Madsen light gun 
used by Norway, Sweden, and Denmark. 

Modern Types and How They Are Classified 

The Lewis gun, invented by Col. Isaac N. Lewis of 
the United States Army, was extensively used by 
France, Great Britain, and the United States Navy in 


A HEAVY BROWNING MACHINE GUN 
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This heavy machine gun is one of the deadliest of modern 
weapons. With it a crew of three men can stop a regiment. 
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[ The American Browning Gun 


MACHINE GUN 


How a Typical Machine Gun JVorks 


HPHE HEAVY Browning 

machine gun shown on the FIRING N 

opposite page is water-cooled, 
and is operated by the force of 
recoil from each explosion. It 
has a tripod mount, and am- 
munition is fed from a belt. ! 

The large cylinder on the front 
is the water jacket. This takes 
off heat, which is generated in 
the barrel by rapid firing, by 
using the heat to make steam. 

The steam passes through a \ _____ 

hose to the canlike condenser Fig. iT~The Prii 

at the left. If the steam escaped 

into the air, it might betray the gun to the enemy. 

The main parts of the gun, somewhat simplified to 
make them more readily understood, are shown in 
Fig. 1. Its construction can best be understood, how- 
ever, by tracing the various operations step by step. 

Fig. 2. How the Bolt Action Operates 
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B. The Bolt in Partial Recoil 
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C. The Bolt in Full Recoil 


The Principal Working Parts of the Browning Machine Gun 


How Recoil Is Used to Work the Gun.— The 
operation of the gun is centered around the mecha- 
nisms shown in Fig. 2. 'The first piece of mechanism to 
notice is the barrel with its attached piece, the barrel 
extension. A second important piece is the bolt. A 
third is the driving spring, which is attached, as shown 
in Fig. 1, to the top of the bolt. Together, these 
three mechanisms absorb the recoil or “kick” from 
each shot and use its force to work the gun. 

At the instant a shot is fired, these mechanisms 
are all together and well forward, in their firing posi- 
tions (Fig. 2, A). The bolt, which contains the firing 
mechanism, holds the cartridge firmly while it fires. 
Then the recoil from the explosion starts driving 
these mechanisms back, and the bolt starts compress- 
ing, the driving spring. At the same time, an extractor 
starts drawing a new cartridge from the belt. 

All these parts together have considerable weight 
and so this first motion is relatively slow and does 
not jar the gun. Greater speed is needed, however, 
for the rest of the operations, shown in Fig. 2, B 
and C. 

The barrel and the barrel extension cease their 
backward motion when they hit the stop, which is part 
of the lock frame shown in Fig. 2, C. Just before this 
happens, a cam on the stop has struck a lock (not 
shown in the diagram), which, up to now, has held 
the bolt fastened to the barrel extension. This re- 
leases the bolt from the barrel extension. Thereafter 
the bolt is driven backward still farther. The driving 
is done by the curved accelerator, which at the in- 
stant of firing lies as shown at the right of Fig. 2, A. 
These diagrams at the right in each part of Fig. 2 
show the interaction between barrel extension, accel- 
erator, and bolt. 

When the barrel extension recoils after a round is 
fired, it hits the accelerator and tips it backward. 
The tip of the accelerator starts moving toward the pro- 
jection from the bottom of the bolt, but it does not 
strike until after the bolt has been unlocked from 
the barrel extension (Fig. 2, C). Then the barrel ex- 
tension gives the accelerator a final push, and the 
accelerator throws the bolt backward. 
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Fig. 3. The Firing Mechanism 


The bolt continues to fly backward until it encoun- 
ters a stop on the rear of the case. Then the driving 
spring, which has been strongly compressed, starts 
to drive the bolt forward again. Thereupon all the 
previous actions are reversed, until all the pieces come 
together again in firing position. 

Reloading.— During this sequence of motions the 
gun has also been reloaded. This action started with 
extraction of a new round from the belt, as shown in 
Fig. 2, A. When the bolt is forced back from the bar- 
rel extension, it also pulls back the cartridge case of 
the expended round. At the proper moment a mechan- 
ism (not shown a here) knocks the case out of the way. 

When the bolt is fully back, a cam drives the new 
round down into line with the' firing chamber. As the 
bolt moves forward, it pushes the round into position 
to be fired. 

How the Gun Is Fired.— Before the gunner pulls 
the trigger for the first shot, the firing mechanism 
inside the bolt is in the position shown in Fig. 3,A. 
The firing spring is inside the firing pin, pressing 
against the sear spring pin at the back. A portion of 
the sear holds the rear end of the firing pin. The sear 
is held up in this position by the sear spring (3A). 

Now the, gunner pulls up the rear end of the trigger 
to fire the first shot. This depresses the front end 
of the trigger, and pulls down the sear and the sear 
spring (3B). This frees the firing pin which drives 
forward and fires the round (3B). 

As the bolt recoils after the shot is fired, it carries 
the firing mechanism back with it. Thereupon the 
cocking lever (Fig. 3,C) prepares the mechanism for 
the next shot. This lever is pivoted to the bolt and 
moves with it. Moreover, as long as the bolt is for- 
ward, the upper end of the cocking lever is held in 
a slot in the case. Hence this end stays in place when 
the bolt starts back, and it compels the lever to pivot 
as shown and move the lower end backward against 
a flange on the firing pin. This drives the pin back- 
ward and compresses the firing spring. When the 


rear end of the pin comes over the notch in the sear, 
the sear spring pulls the sear up, and thus locks the 
pin. But now the bolt starts forward again, and 
when the projection from the bottom of the sear 
comes into contact with the trigger once more it is 
thrust downward, thus releasing the firing pin again 
(as in Fig. 3, C), firing another round. And so the 
action continues, as long as the gunner holds his 
pressure on the trigger. 

How Ammunition Is Supplied.— The movement 
of the ammunition belt by means of the belt-feed 
lever is shown in Fig. 4. This lever is pivoted to 
the cover of the case, and stays in place while the bolt 
moves back and forth beneath it. It can move from 
side to side, however, on its pivot— and this motion is 
used to push the ammunition belt along across the top 
of the gun, as shown in Fig. 4 (A, B). 

The side-to-side motion is timed by a stud which 
rests in an S-shaped groove on the upper surface of 
the bolt (4A). When the bolt recoils, the curving 
groove forces the stud to the right, and the front of 
the lever carries a slide to the left (4B), over the 
cartridge belt. Inside the slide a belt-feed pawl and 
spring are held, as shown in 4C, until they come to 
the left of the new round. Then the spring forces the 
pawl down, as shown in 4D. 

As the bolt moves forward from the full recoil posi- 
tion, it reverses the movement of the belt-feed lever, 
and pushes the slide back toward the right. But 
the pawl now pushes the new round to the right as 
well, into a position where the extractor can grip it. 
The extractor does so the moment the bolt comes into 
firing position— and then everything is once more 
ready to fire a round, and start the entire sequence 
of motions over again. 



Fig. 4. Moving the Belt to Feed Ammunition 
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Here are leading examples of machine guns and automatic cannon used in the second World War. 1. A British crew and its Bofors 
cannon Thi^ gun can fire more than a hundred 40-mm. shells a minute. 2. A navy Oerlikon gun ready to blast enemy aircraft 
wi?h several hundred 20-mm. shells a minute. 3. An American .50-caliber, water-cooled Browning machine gun. 4. A .30-caliber, 
air-cooled Browning, mounted on an airplane, with a flash reducer on the muzzle, and a large airplane sight. .5. A .30-caliber, water- 
pir coole ^ 1 r e °| r g 1 r n 0 ^ ni ° gi 6 . A .30-caliber, air-cooled Browning. 7. An Australian invention, the Owen submachine gun. 





Machinery. Machines are man’s answer to the 
ever-present problem of securing greater results in 
the time allotted for a task. They are something more 
than tools, by which man supplements the power of 
his hands. In the physical sense, most tools are simple 
machines, for they enable a man to produce more 
work with less energy {see Physics). But, practically 
speaking, a machine performs repeatedly a compli- 
cated and more or less complete task at an actual 
saving of time and labor. 

We are often told that this is a machine age, and 
that machines are dominating life to an ever-increasing 
extent. It is true that they have become so important 
in our lives that there is scarcely anything we make 
or use that is not touched by the machine. Instead 
of a simple, self-contained primitive existence, in 
which each family produces for itself most of those 
things which it needs, machines have made life an 
“assembled” affair, to which many machines must 
contribute. We wake to the ringing of a machine, eat 
a breakfast cooked over gas pumped into our homes 
by a machine, read newspapers printed by marvelous 
machines on paper made by still more wonderful 
machines, and ride to business in machines. 

Our dependence on them is such that the break- 
down of a single generator in a power house may de- 
prive a whole community of light, heat, refrigeration, 
water supply, transportation, the power to perform 
ordinary household tasks, and possibly the means of 
livelihood itself. 

How Machines Have Brought Leisure 

But tliis dependence upon machines for simple acts 
of daily life is but one aspect of the Machine Age. 
Machines have brought us leisure, and the means 
whereby to enjoy it. They are labor serving, rather 
than labor saving, in this respect, for they have 
lessened the hours of man's toil, and enabled him to 
perform more work, and to secure for himself the 
benefit of that labor and the cultural results of the 
leisure he thus obtains by producing more work in 
fewer hours. 

The fact that machinery has enabled the United 
States to perform one-half of the work done in the 
world, when the country contains only one-sixteenth 
of the world's population, is but one proof that mate- 
rial prosperity and leisure are served by machines. 
An average worker in the United States produces 30 
times the work of an average worker in China, where 
hand methods are still in vogue. 

Utilizing Natural Resources 

Modern business is an expression of the wealth- 
creating power of machinery, and it is equally at the 
mercy of machine development. There are industries, 
once thought essential, which have sunk to relative 
insignificance by the introduction of machines and 
new methods of production. Science, working hand 
in hand with business, has devised methods of utilizing 
the natural resources of the world through machinery, 
with the result that mere man power and animal power 
have been almost supplanted by energy produced from 
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water, coal, and oil {see Power). With the almost 
unlimited energy thus available, business has been 
able to embark on programs of mass production im- 
possible with hand methods. For example, one Amer- 
ican plant making automobile frames with automatic 
machinery employs 200 men and produces about 7,000 
frames daily. Contrast with this a European plant, 
which also employs 200 men but produces only 35 
frames a day using hand methods. 

Do Machines Supplant Human Labor? 

It has been charged that machines thus supplant 
the labor of men, and that a growing use of machinery 
results in a steady decrease in employment. However, 
in 1890, when industry was only partly mechanized, 
36.1 per cent of the population of the United States 
was gainfully employed. In 1930, 39.8 per cent of 
the population was at work for salaries or wages. 
This would indicate that the use of machinery does 
not decrease employment. More men are required 
to manufacture the machines themselves, to supply 
them with raw materials, and to transport and market 
the ever-increasing stream of finished products poured 
forth from more and more machines. Machines tend 
to lower costs, with a consequent reduction of prices, 
which in itself widens the market by making the goods 
available to a larger number of people, increasing de- 
mand and bringing still more goods within the range 
of people's pocketbooks. {See Economics.) 

It can be charged to machinery, however, that it 
shifts employment; and its introduction may tend to 
upset conditions of employment for a time, until 
workers have been placed elsewhere in the complex 
organization involved in production, distribution, and 
sale. This is known as technological unemployment. 
{See Industrial Revolution.) 

Mass Production and Overproduction 

Mass production by machinery has been blamed for 
periods of economic depression; but economists are 
by no means agreed that overproduction is to blame. 
It may be that men, in their increasing use of machin- 
ery, have failed to take advantage of the leisure to 
which the machine entitles them, and by working 
too long hours are encroaching upon the status of 
other workers. Whatever may be the truth, over- 
production is a misuse of the machine’s function, 
which is the satisfaction of man’s needs, and is not a 
fault of the machine itself. Some regulation of pro- 
duction will not affect the utility of machines if it 
has a basis in social and economic justice. They will 
continue to be of service to men. 

It was this service to mankind that led to the de- 
velopment of the first machines. Simple ones, such 
as the lever, the wheel, the inclined plane, the screw, 
and the wedge, have been known for ages. At first 
these constituted the only machines, and by them men 
could do more work than with their unaided hands. 
In essence, they were basic mechanical methods which 
are applied to even the most complicated mechanisms. 

The very name first applied to machines — engines 
— signified something that produced within itself. 
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P Engines, Tools, and Machines 



MACHINERY 


There were engines of war, such as the ballistae (cata- 
pults) which could cast stones farther than men could 
hurl them, rams which could batter down walls other- 
wise impregnable, and peace-time applications of 
these and other basic mechanical principles. When 
steam was discovered as a source of power, the term 
engine came to be used only to signify machines 
capable of developing power by steam. With the 
advent of the internal combustion engine, the word 
has been extended 
to include all prime 
movers, or machines 
that transform heat 
energy into power. 

The electric motor, 
thus, is not consid- 
ered an engine, as it 
takes energy already 
produced by a gener- 
ator. The term en- 
gine is also applied 
to machines which 
produce fine divi- 
sions or calibrations 
on scales, precision 
tools, and scientific 
equipment; and we 
also have the term 
“ engine turning,” 
applying to the pro- 
duction of intricate 
designs on watch 
cases and on plates 
for printing currency 
and securities. 

In the modern 
sense a machine dif- 
fers from a tool, 
being more complex, 
and repeating its operations over and over again. 
It would be impossible to list even the classifications 
into which machines fall, or to describe their com- 
plexities, and yet every one is only a combination of 
simple machines in the mechanical sense in which we 
use the word. The automobile is composed of 
screws, levers, wheels, inclined planes, wedges, and 
so on. The cylinder head, for instance, is held tightly 
to the cylinder block by a series of bolts (screws). 
The connecting rods are levers, pushing against the 
crankshaft; the timing gears are special forms of the 
wheel; the inclined plane is found in the cooling fan, 
for its blades push a load of air; while brakes are 
sometimes operated by wedges. 

The automobile is a splendid example of the modern 
machine, for it is the product of scores of specially 
designed machines and of processes that came into 
existence for the sole purpose of aiding in the pro- 
duction of motor cars. Itself a machine, it has been 
responsible for other machines, for special materials, 
and for auxiliary parts and processes that have 


contributed to progress in other respects since their 
first use in motor cars. ( See Automobile.) 

A high degree of precision has been developed in 
the automobile business, particularly in the finishing 
of parts, both to reduce wear and to make it possible 
to assemble and replace parts that will fit accurately 
without hand work. This is a characteristic of modern 
machines, which are made to an amazing degree of 
accuracy, and are capable of producing work within 

tolerances narrower 
than the ten-thou- 
sandth part of an 
inch. 

This uniformity 
of production, re- 
quired by modern 
business, and made 
possible by the ma- 
chine, compels the 
manufacturer to 
exercise rigid in- 
spection over pro- 
duction. Skilled help 
to operate machines 
is still a necessity, 
which is one reason 
why manufacturers 
using mechanical 
methods are likely 
to locate in districts 
with similar manu- 
facturers. Detroit 
is the center for 
automobile pro- 
duction; Akron for 
rubber goods; Troy, 
N. Y., for laundry 
machinery; and 
textile manufac- 
turers tend to center in certain New England and 
Southern districts. 

Machine Tenders Replace the Craftsman 
But with this experience in machine tending has 
come a lessening of the supply of skilled craftsmen 
capable of performing all operations in the manufac- 
ture of a product. Except in a few cases, no longer 
does a shoemaker fashion an entire shoe, nor a gun- 
smith produce a rifle, lock, stock, and barrel. Rather, 
skilled machine tenders preside over countless oper- 
ations, each doing infinitely well and with great speed, 
a single detail in manufacture. There is a constant 
tendency in industry to utilize the machine more and 
more, particularly in combining various operations 
and processes into one machine handling. We thus 
have cable-making machines that take bare wire and 
turn out finished cable, and machines that not only 
produce a product but wrap it and package it as well, 
and many others. (For further discussion of common 
tools and machinery that performs definite operations 
see Automatic Devices; Mechanics; Tools.) 


ASSEMBLING AUTOMOBILES BY MACHINE 



The automobile is itself a complex machine, and in its manufacture many other 
machines, as well as complicated tools, are used. On such great machines 
as these shown in the picture are the automobiles assembled. The various 
parts are bi ought together automatically, placed in position, and a minimum 
of hand labor with tools assembles them, a task that would be impossible with- 
out the accuracy of modern tools and the perfection of machines. 
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MACKENZIE river. The greatest river of Canada 
and the second greatest in North America, the Mac- 
kenzie, flows about 2,400 miles from its source in the 
Rocky Mountains to the Arctic Ocean, It drains an 
area which is 100,000 square miles larger than the 
basin of the Great Lakes and the St. Lawrence. In its 
course it gathers the waters of three immense lakes — 
two of them larger than Lake Erie — -Lake Athabaska 
(2,850 square miles), Great Slave Lake (about 11,200 
square miles), and Great Bear Lake (11,500 square 
miles). Great Bear Lake lies so far north, partly 
within the Arctic Circle, that its surface is frozen 
for nine months of the year. 

From its source to Lake Athabaska, this mighty 
river is known as the Athabaska River; thence to 
the Slave Lake, as the Slave River; and from there 
on to its mouth as the Mackenzie. In summer steam- 
boats of the Hudson’s Ba}^ Company travel from 
Slave Lake almost to the river’s mouth, where it 
spreads into many branches flowing through a wide 
fiat delta. The Athabaska and its other great tribu- 
taries, the Peace and the Liard, are navigable much 
of their length for steamboats of shallow draft. No- 
where is the Mackenzie proper less than half a mile 
wide, and in its widest reaches it expands to three 
and four miles. Most of its course is through virgin 
wilderness, heavily wooded in many of the upper 
parts, a paradise for sportsmen and trappers. Large 
deposits of oil have been discovered on the Mac- 
kenzie only 150 miles south of the Arctic Circle. 

The Mackenzie River was named for Sir Alexander 
Mackenzie (1755-1820), a Scotchman in the employ 
of the Northwest Fur Company, who in 1789 explored 
the river to its mouth and three years later crossed 
the Canadian Rockies to the Pacific, the first white 
man to accomplish the trip. 

Mackenzie, William Lyon (1795-1861). As 
inspirer and leader of the unsuccessful rebellion of 
1837, William Lyon Mackenzie occupies a place in 
Canadian history much like that of Daniel Shays 
and John Brown in the history of the United States. 
Honest in purpose,, aflame with righteous rage at 
intolerable evils, but hasty and fanatical in temper, 
he flung counsels of prudence to the winds and took 
up the sword to cure the ills which afflicted Upper 
Canada (Ontario). The rebellion itself was crushed 
almost before it started, but it hastened by years the 
redress of the grievances which provoked it. 

Mackenzie had come to Canada from Scotland at 
the age of 25, after a youth of poverty and toil. He 
found in Upper Canada increasing discontent against 
the autocratic rule of a stubborn Tory governor and 
a small political clique, nicknamed the “Family 
Compact,” which monopolized public office. A born 
agitator, Mackenzie threw himself heart and soul into 
the struggle. First at Queenstown, then at Toronto, 
he published a newspaper, The Colonial Advocate , in 
which he assailed the office-holding class and de- 
manded governmental reforms. Just as he was on the 
point of ceasing publication for lack of funds, a mob 


wrecked his printing office, and the heavy damages 
awarded him by the courts enabled him to start anew. 
His last paper was named The Constitution . Five 
times elected to the parliament of Upper Canada, he 
was five times expelled by his political foes. In 1834 
he was elected first mayor of Toronto (formerly 
York) and was returned to parliament, this time being 
allowed to take his seat, since the Reformers were 
now in the majority. Two years later, trickery and 
bribery again swung the elections against the Re- 
formers, and Mackenzie soon began openly to advo- 
cate a republican form of government, working hand 
in hand with the Reformers of Lower Canada (Que- 
bec) who were already planning revolt (see Papineau, 
Louis Joseph). 

On Nov. 25, 1837, Mackenzie proclaimed a pro- 
visional government for Upper Canada and by 
Dec. 7 he had gathered a force of 800 or 900 insurgents 
near Toronto. The rebels were speedily routed by 
the government forces, and Mackenzie fled across 
the Niagara frontier to the United States. Seizing 
Navy Island in the Niagara River, he troubled the 
Canadian frontier for a few weeks, but was captured 
by the authorities of the state of New York and 
imprisoned for breach of the neutrality laws. He was 
released a few months later and remained in the 
United States until 1849, when the passage of an 
amnesty act allowed him to return to Canada. From 
1851 to 1858 he was a member of the Canadian 
parliament, allied with the extreme Radicals. 
MACKEREL. Next to cod and herring, the mackerel 
is the most important food fish of the North Atlantic. 
It is a smooth, regularly formed fish with a deeply 
forked tail, characterized by its beautiful protective 
coloration — bluish green above, mottled or barred 
with black, and iridescent silver beneath. The scales 
are very minute and are absent from the head. 
Although there are very few species, mackerel have 
a wide range and are found in shoals, sometimes of im- 
mense size, in nearly all tropical and temperate seas. 
They spawn in the open sea, but migrate periodically 
towards the shore in pursuit of the shoals of myriads 
of small crustaceans, which form their principal food. 
They also eat young fish and eggs. 

In the New England states, Nova Scotia, and Cali- 
fornia, and in Norway, Ireland, and Great Britain, 
mackerel fishing is an important industry. In Europe 
and California small boats and hand-lines are used, 
but in the American Atlantic fisheries most of the fish- 
ing is done from sea-going schooners equipped with 
purse-seines, by means of which whole schools can be 
captured. The fishing begins in April and the spring 
catch is generally sold fresh, while the summer catch is 
split and salted for the market. (See Fisheries.) 

The common mackerel of the North Atlantic (Scom- 
ber scombrus) is usually from 14 to 16 inches long and 
weighs about three pounds. A closely related species 
is the somewhat smaller Pacific mackerel (Pneuma- 
tophorus diego). Its annual catch rivals that of the 
North Atlantic fish. 
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McKinley, Mount. “I would rather climb that 
mountain than discover the richest gold mine in 
Alaska,” exclaimed Archdeacon Hudson Stuck, as the 
splendid vision of this highest mountain of North 
America, rising in majestic whiteness to a height of 
20,300 feet in south-central Alaska, spread before his 
eyes. The steep ice-polished slopes, the terrible cold, 
and the dangerous thin air did not deter him, as they 
had not deterred others before him. Finally in June 
1913 he succeeded where others had failed, and stood 
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the first on the top of the continent — “ alone upon a 
dead world, as dead as the mountains of the moon.” 
The snow-covered mountains around, he reports, 
“ dwindling and fading, arose to our view as though 
floating in thin air,” and above “the sky took a blue 
so deep that none of us had ever gazed upon a mid- 
night sky like it before.” 

Denali or Traleyka is the native name for the moun- 
tain. In 1896 it was renamed in honor of President 
McKinley, and in 1917 it was made a national park. 


McKINLEY — WAR PRESIDENT and MARTYR 


M cKINLEY, WlLLIAM 
(1843-1901). The gen- 
tle soul of William Mc- 
Kinley of Ohio, 24th presi- 
dent of the United States, 
left on the men who knew 
him an impression that 
time did not efface. On his 
birthday, January 29, they 
still wear the red carnation 
that was his favorite flower. 

His invalid wife, who out- 
lived him, was their special 
charge until her death. 

They built him a mauso- 
leum at Canton, Ohio, that 
has become a place of pil- 
grimage. And the tragic 
nature of his death, at the 
hands of an anarchist, em- 
phasized for them the use- 
fulness of his life, the 
kindliness of his manner, 
the tolerance of his policies. 

Less able than Harrison, 
less steadfast than' Cleve- 
land, less inquisitive and 
venturesome than Roose- 
velt, President McKinley 
understood the people of 
the United States and the 
men whom they elected to 
make their laws. Within 
the four years of his high 
office, he drew the sections 
together, doing much to 
heal the sores of the Civil 
War. Himself a member 
of Congress for 14 years, he 
knew how to lead that body 
to work with him in good 
temper. His appointments 
were often distinguished for their excellence. And his 
sympathies were so gracious that even his bitterest 
opponents found it hard to stay angry long enough to 
fight him. He helped to ease the United States 
through the difficult transition from small affairs to 


big business, from the flex- 
ibility of open opportunity 
to the rigidity of economic 
and social classes, from 
local interests to world 
affairs. 

In another way McKin- 
ley marked a transition, 
for he was the last of the 
presidents whose political 
careers were founded on 
military service in the Civil 
War. Born at Niles, Ohio, 
he went to public school 
for a time, and then worked 
for his father in the iron 
foundry established by his 
Scotch-Irish grandfather. 
He attended Allegheny 
College for a year, but 
withdrew on account of 
bad health and for several 
terms tried teaching 
school. In the spring of 
1861, although only 18, he 
promptly volunteered, and 
was mustered into service 
in the 23d Ohio Volunteers. 
At Antietam his gallantry 
was cited by Rutherford B. 
Hayes, then colonel com- 
manding his regiment, and 
won him a commission. 

At the end of the war the 
22-year-old major (for he 
had been gradually pro- 
moted to that rank), stud- 
ied law for two years, and 
began to practise in Can- 
ton, Ohio. There, in 1871, 
he married Ida Saxton, 
daughter of a prominent 
local family. The shock of the early deaths of their 
two daughters left Mrs. McKinley a nervous invalid, 
to whom McKinley for the rest of his life devoted the 
time that other men allotted to recreation or to so- 
ciety. Ever dignified and serious, and never learning 



McKINLEY’S ADMINISTRATION 
1897-1901 

Dingley tariff passed (1897). 

Gold discovered in Alaska (1897). 
Marconi makes “wireless” practicable (1897). 
Battleship ‘Maine’ blown up in Havana harbor 
(Feb. 15, 1898). 

War with Spain follows (1898). 
Philippines, Porto Rico, Guam, and Cuba 
acquired by Treaty of Paris (1898). 
Hawaiian Islands annexed (1898). 
Samoan Islands divided with Germany (1899). 
Philippine insurrection suppressed (1899) ,and 
civil government prepared for. 

United States participates in First Hague Peace 
Conference (1899). 

Secretary Hay secures “open door” policy in 
China (1899). 

Troops sent to China to aid against Boxer 
uprising (1900). 

Gold standard adopted (1900). 
McKinley reelected on “full dinner-pail” 
platform (1900). 

Assassination of McKinley (Sept. 6, 1901). 
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how to play, McKinley worked at law and politics, 
and at the age of 34 appeared on the national stage as 
a representative at Washington, in the administration 
of his friend and war commander, President Hayes. 

Early Political Career 

During the seven terms of his career in Congress, 
McKinley rose steadily in the organization of the 
Republican party. He never questioned that the 
party was always right. His constituents in Ohio 
were manufacturers, and their interest in a protective 
tariff led him to vigorous support of protection as a 
party principle. He early studied the subject, believ- 
ing that after the confusion of the Reconstruction 
years the tariff would come to be a major problem. 
As it grew in importance, he grew with it. He wrote 
the platform of the Republican party in 1884 and in 
1888, and was made chairman of the committee bn 
ways and means in the Congress that met in 1889. 
The McKinley Tariff, passed in 1890, was the first 
systematic revision of the tariff in the direction of 
protection to all American manufactures. McKinley, 
whose name it bore, was the best known of the tariff 
statesmen; and when the Democratic party made war 
on protection and repealed the bill in 1894, McKinley 
was the obvious man to restore it. The panic of 1893 
struck the United States at the moment when the 
Democrats were reversing the tariff policy, giving 
Republican leaders an opportunity to blame them for 
causing it. 

During the years of depression, McKinley, then 
governor of Ohio (1891-95) and “ advance agent of 
prosperity,” aimed at the Republican nomination for 
the presidency in 1896. He was supported in this 
ambition by Marcus A. Hanna, an Ohio business man 
and political leader, who loved McKinley for himself, 
favored him as spokesman for protection, and spent 
his private means to advance his friend. McKinley 
and Garret A. Hobart, of New Jersey, were nominated 
as the Republican ticket at St. Louis in June 1896. 
But the fight for election proved to be on an issue 
other than the tariff : “free silver” was the issue before 
the country, and to it all other problems were sub- 
ordinated as the presidential campaign progressed. 

Free Silver; 16 to 1 

“Free silver” was the slogan of the Populists, a 
hard times party, that demanded more money in cir- 
culation, and cheaper money, so that the debtor 
farmer might receive higher prices for his produce and 
find it easier to pay his debts. Already the pressure 
from West and South had forced upon Congress in 
1878 the Bland-Allison Act, and in 1890 the Sherman 
Silver Purchase Act. Free silver, as now demanded, 
meant that although enough silver to make two dol- 
lars could be bought for one dollar in gold, making 
the silver dollar actually worth but 50 cents, the 
United States should continue to make the silver 
dollar at the same old weight, fixed when one ounce 
of gold was worth only 16 ounces of silver. This was 
“16 to 1.” The “free” meant that the mint should 
coin freely at this ratio (16:1) all silver brought to it, 


and that there should be no check upon the amount of 
silver money except the total output of the silver 
mines. In other words it was unlimited coinage. 

McKinley was elected president in 1896, after a 
bitter canvass in which the parties divided on lines of 
social and economic classes more than ever before. 
William Jennings Bryan, the Democratic nominee, 
was the great orator for free silver, and had the sup- 
port of people in sections that were poor because of the 
panic, or depressed because of debt. Behind McKin- 
ley were the sections and people who were well off, 
who feared a 50-cent dollar, and who thought that it 
would be dishonest for the United States to pay its 
debts in money of only half its usual value. The issue 
of protection, upon which McKinley had built his 
earlier reputation, had already brought within Re- 
publican ranks most of the wealthy manufacturers. 
Republicans said that Democrats and Populists 
wanted to repudiate their debts; Democrats answered 
that the Republicans had become a party of entrenched 
wealth and corrupt privilege for special interests. 

The election returned a Congress Republican in 
both houses, so that during the next four years 
McKinley could fulfill party pledges as to both sound 
money and the protective tariff. More than this, 
the party that elected McKinley was so strengthened 
by victory, and the party of Bryan was so weakened 
by defeat and internal quarrels, that for 14 years 
after 1897 there was unbroken Republican control of 
president, Senate, and House of Representatives. 
Prosperity had begun to reappear even before election 
day; it continued on a vast new scale that threw into 
the shade the last boom period of the SO's. 

A New Era 

The Industrial Revolution, beginning in the 18th 
century, passed through several phases as it changed 
the life and habits of society. First, it brought steam 
to replace wind, water, and the labor of animals as 
the power that served society. Manufactures and the 
factory system were its immediate products. Then it 
brought changes in communication, as steamboats 
and traveling engines made their appearance in the 
second quarter of the 19th century. Manufactories 
indeed continued to increase, but the most visible 
changes of the second period were in transportation. 
Then came new inventions, in the application of elec- 
tricity, to carry the results of the Industrial Revo- 
lution into every walk of life. And every new in- 
vention made new jobs, and set up new industries, 
and crowded old cities with new workers to meet the 
new demands. As McKinley drove along Pennsyl- 
vania Avenue in the inaugural parade with Cleveland 
at his side, a moving-picture camera clicked a record 
of the spectacle, serving notice that the eye of man 
was now to extend its range as the ear had done in the 
previous phase of the Industrial Revolution, through 
the telegraph, the telephone, and the phonograph. 

Man extended his range on land and sea. From the 
triumph of Alexander the Great until the defeat of 
Napoleon, the speed of man, on land, was the speed of 
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his horses. The railroad, in the second phase of the 
Industrial Revolution, quickened his pace for the 
first time in centuries. But now, over land, under 
the sea, and even through the air, new inventions 
were ready to increase man's command over his en- 
vironment. The inventors, Holland and Rose, had a 
submarine . boat that 
was beyond the ex- 
perimental stage and 
that was in a few 
years to make the ro- 
mance of Jules Yerne 
tamer than reality. 

Langley, of the Smith- 
sonian Institution, 
had a flying machine 
that came near to 
anticipating the feat 
of the Ohio bicycle 
mechanics, the broth- 
ers Wright, who glided 
into the air before the 
second term of Mc- 
Kinley had run its 
course. The horseless 
carriage had arrived. 

In 1900 the first auto- 
mobile show was held 
in New York; only 31 years later a single manufac- 
turer, Henry Ford, had turned out the unbelievable 
total of 20,000,000 cars. 

A new life was to be lived in a new world. Between 
1890 and 1930, the United States doubled in popu- 
lation, from 62,947,714 to 122,775,046. Its people 
were drifting into the cities, their fives losing the 
variety and exercise that existed on the farm. Rec- 
reation and sport were no longer incidental; they 
must be pursued. Tennis and baseball for the young, 
golf for the middle-aged, and professional baseball, 
football, and other diversions for those who took 
their exercise sitting down, were the necessary equip- 
ment of city fife. The abundant means that brought 
these within the reach of ordinary people, brought 
other things — better homes, a greater variety of 
clothes, more healthful foods, and more education for 
more of the children. McKinley lived to see only the 
beg innin g of the new period, but he never lost his 
belief that the government of the United States would 
enable the people to meet the varied problems of the 
new fife — problems certain to arise in prosperity. 

The Age of Big Business 

Hand in hand with the prosperity of the new age 
went the organization of the business that managed 
it. Before 1890, when the Sherman Anti-Trust Act 
was passed, the people had become nervous about the 
railroads and the trusts. They had better reason now 
for more nervousness. Working through the banks 
that loaned money and financed new -companies, 
many of the ablest men of the United States were 
becoming money kings. John D. Rockefeller, whose 


fortune came from petroleum, was the personification 
of monopoly in the manufacturing business. J. Pier- 
pont Morgan, head of a banking house in New York, 
had rescued the Treasury in the hard times of Cleve- 
land, and now took the lead among promoters and 
money-lenders. James J. Hill and E. H. Harriman 

were identified with 
building great rail- 
road systems and 
consolidating little 
fines by gigantic 
mergers. The Sher- 
man law seemed to 
have no influence on 
the tendency of busi- 
ness to consolidate, 
and the men of vast 
affairs did not want 
it to restrict their 
ventures. The suc- 
cessors of McKinley 
were destined to face 
the agencies of big 
business, and were 
forced to work out 
a policy respecting 
them. 

The men whom Mc- 
Kinley brought into his Cabinet to direct affairs were 
practical men who believed that if people were pros- 
perous they would be happy, and that if government 
protected its own credit and the business of its citi- 
zens, they would be prosperous. John Sherman, who 
had been secretary of the treasury under Hayes, was 
appointed secretary of state, leaving vacant his seat 
in the Senate for Hanna, McKinley's friend. 

Congress met in early special session to repeal the 
low Democratic tariff, and to restore high protection 
in the Dingley Bill (1897). Three years later, in 1900, 
it took up the stability of the currency, passing the 
Gold Standard Act, in which it declared that the 
standard dollar of the United States should be the 
gold dollar, and that all other forms of money in use 
should be redeemable in gold on demand. The wave of 
prosperity now ran so high that the demand for free 
silver had largely disappeared; because farmers, when 
they had money, did not want it to be cheap. The low 
prices of the panic years had begun to yield to higher 
prices, for even the gold dollar was declining because 
of a flood of new gold from the Alaska mines. These 
discoveries, repeating many of the experiences of the 
California gold boom, caused excitement and a rush to 
the gold fields, and produced bullion enough to lower 
the value of gold throughout the world. 

Rubbing Against the World 
McKinley had new problems of another sort be- 
cause the Spanish-American War left the United 
States carrying new responsibilities, and dealing in 
new intimacy with the great powers of Europe and 
Asia. Some of these powers were deliberately devoting 
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McKinley’s secretary of state ranks as one of the greatest of American 
diplomats. He was the author of the “open door” policy in China. 
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themselves to a new policy of " imperialism/ J ' which 
meant that each was trying to acquire for itself as 
much as possible of the backward areas of the world. 
The United States could not have escaped contacts 
with it, even had there been no war in 1898; but the 
war brought it sharply before the American people. 
(See Spanish-American War.) 

McKinley did not wish the war with Spain, but 
did not see how he could prevent it. When it left the 
United States in temporary possession of the Spanish 
colonies, he did not see how the United States could 
either return them forcibly to Spain, or turn them loose 
to be seized by eager imperialistic nations. Mean- 
while Secretary Sherman, now 75 years old, decided 
to retire. His assistant, William R. Day, was ap- 
pointed secretary of state, but held the place only six 
months, when he became chairman of the United 
States commission to negotiate peace with Spain. 
Then President McKinley appointed John Hay, whom 
he had sent to London a year earlier as ambassador. 
A better choice could not have been made. Originally 
a public figure as secretary to President Lincoln, Hay 
,had seen diplomatic service at Paris, Vienna, and 
Madrid, had been assistant secretary of state for two 
years in Hayes' administration, had been editor of a 
great New York newspaper for seven years, and 
then had retired to work on his monumental book, 
'Abraham Lincoln : A History'. During the next seven 
years he was to prove himself one of the greatest 
American diplomats. 

As soon as the transfer of the Philippines was rati- 
fied by the Senate, Secretary Hay took up with the 
new neighbors, who held possessions in or near China, 
the question of the status of the Orient. Germany, 
England, France, and Russia were hopeful of making 
gains in trade and possessions as China went to pieces. 
They assented, only with reluctance, to Hay's pro- 
posal of an "open door" policy, which proposed that 
they forego exclusive advantages in China for them- 
selves. In 1900, when revolution in China broke out, 
and many foreigners were besieged in the foreign 
quarter of Peking (now Peiping), McKinley sent 
United States troops with the relief column, and Hay 
brought pressure upon the other powers not to use 
this as an excuse for further dismemberment of China. 
After McKinley died, Hay continued in office, until 
his own death in 1905, as secretary of state and the 
recognized leader of Roosevelt's Cabinet. 

In Cuba, the pledge of the United States was car- 
ried out after the Spanish armies had been taken 
home. Gen. Leonard Wood, whose great abilities 
had been revealed during the war with Spain, was 
appointed military governor of the island, and in 1900 
he summoned the people to a constitutional conven- 
tion to erect a republic. During 1902 the flag of the 
United States was withdrawn, and Cuba was left to 
direct her independent affairs, subject only to the 
"Platt Amendment." This was a declaration adopted 
by Congress in 1901; it provided that the United 
States might establish naval bases in Cuba and might 


intervene to maintain order, and that Cuba would not 
create debts which she could not pay out of ordinary 
revenues, or surrender her independence to any power. 

The new interests in the Pacific Ocean, centering 
in the Philippines, were strengthened by the annexa- 
tion of the Hawaiian Republic. Formed by revolution 
in 1893, this republic had immediately sought annexa- 
tion to .the United States. Cleveland had prevented 
this, believing that the revolution had received im- 
proper aid from Americans; but the new McKinley 
administration quickly brought about annexation by 
joint resolution of Congress, July 7, 1898. 

The war revealed how useful to the United States 
would be a canal across the Isthmus of Panama. 
Under the Clayton-Bulwer Treaty, however, Great 
Britain had equal rights with the United States over 
any isthmian canal. After lengthy negotiations, which 
almost failed at one stage because the British govern- 
ment declined to ratify the first draft of the new 
treaty, Secretary Hay and Lord Pauncefote, British 
ambassador to the United States, produced the Hay- 
Pauncefote Treaty, which was ratified in December 
1901. It specifically abrogated the Clayton-Bulwer 
Treaty, gave the United States the right to exclusive 
ownership, permitted fortification of the canal and 
its approaches, and omitted the former requirement 
that the canal should be kept open to all nations in 
time of war as in peace. The treaty also provided that 
no change in the sovereignty of the territory crossed 
by the canal should alter the principle of neutrality 
and of equal rights to enjoy the benefits of the canal. 

The Tragedy of 1901 

Through his first four years, President McKinley 
continued to grow in popularity. The prosperity of 
the United States weakened every movement of dis- 
content, and gave strength to his administration. The 
easy victory over Spain increased the Republican 
majorities in the congressional elections of 1898. 
There was no question of McKinley's renomination in 
1900, and he was eagerly named at a convention in 
Philadelphia. With him (for Hobart had died in 
office), Theodore Roosevelt, governor of New York, 
was nominated and elected vice-president. The Demo- 
crats renominated Bryan to run against them, but 
the issue that had made Bryan strong in 1896 was 
weak in 1900. He did what he could to impress on the 
country the dangers of imperialism, and the ills that 
would come to the United States if it assumed domin- 
ion over foreign peoples. The anti-imperialists op- 
posed expansion of the United States beyond its con- 
tinental limits as being contrary to the Declaration 
of Independence and the principles on which the 
nation was founded. One of the best Republican 
slogans was "four years more of the full dinner-pail." 

The people voted to retain the Republican party 
and its candidates, and the second term opened 
smoothly upon a prosperous country. McKinley was 
broadening his vision as he faced the problems of busi- 
ness and foreign affairs. In September 1901, at the Pan- 
American Exposition at' Buffalo, N. Y., he spoke 
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McKinley’s Changes in Policy 


MADAGASCAR 


of the possible need to consider foreign trade in con- New 

nection with the. tariff, and hinted at a modification the t 

of the policy of high protection. Next day, the after- rainy 

noon of September 6, while he was meeting hundreds mour 

of people in a public reception, an anarchist, Leon ping 

Czolgosz, approached among the many guests and slopii 

shot him down. The murder was the 

whim of a cracked brain, and had no such r~ — . 

connection with politics as had the 

murder of Lincoln by Booth, or Garfield 

by Guiteau. And eight days later, by the 

death of McKinley, Theodore Roosevelt 

became president of the United States. 

MADAGASCAR (mad-a-gds'kar). About Lv j| | 

240 miles off the coast of southeastern 

Africa lies the island of Madagascar, 

fourth largest island in the world. Re- 

mote from the great centers of civiliza- 

tion, contributing little. to world trade, 

this great island even in modern times tL 

has attracted few visitors, except the 

French who administered it as a colony. 

Because many of its animals, plants, ;7 V 
and rocks resemble those of Africa, some V 

think that Madagascar was at one time A 
connected to that continent. But it has *¥< - 
also plants and animals seemingly of ~ 

East Indian origin. This is the basis Lab w is chelp^dTJ 
for supposing it to be a remnant of a carr y in s- Though thes 
continent called Lemuna, which is be- 
lieved to have filled, in ages gone by, the central basin Th 
of the Indian Ocean. The natives, called Malagasy, ests. 
are not related to the Negroes of near-by Africa, but reseir 

MALAGASY WOMEN DO MUCH OF THE WORK 


n- New Mexico. The island lies almost entirely within 
on the tropics and has rainfall the year round, with a 
jr- rainy season from October to March. A backbone of 
ds mountains stretches the length of Madagascar drop- 
on ping abruptly on the east to the Indian Ocean and 
id sloping gently on the west to the Mozambique Channel. 

HAULING FREIGHT IN MADAGASCAR 

















Labor is cheap and plentiful in the great island, so porters do most of the 
carrying. Though these natives are not particularly strong in appearance, they 
can carry huge loads great distances over steep trails. 
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These women are wearing the native dress, the lamba. They are weaving mats for 
their houses from the fibers of the traveler’s tree. The leaves of this tree are 
also used for thatch and for plates and spoons. 

seem to be of Malayan, Polynesian, and Melanesian bamboo ho 
stock. No one knows how or when they first came here, made of dr 
Madagascar is 980 miles from north to south and has are almost 
a maximum width of 360 miles. Its area of 228,000 dress is a ] 

square miles is almost as great as that of Arizona and women, co i 


The east coast is covered with dense tropical for- 
ests. Among the central mountains are large plateaus 
resembling the savannahs of Africa, with scattered 
trees and jungles of long grasses. The 
largest and least known region is the 
great plain to the west. It is hotter but 
less moist than the eastern coast, and 
has both prairies and forests. The south- 
west coast is flat, sandy, and arid. 

IIP* "Sill Small animal life abounds in all parts 
of the island.' There are no large native 
mammals and no true monkeys, but Mad- 
{ agascar is the home of the small, monkey- 

like lemurs ( see Lemurs) . The largest car- 
jf s « nivorous animal is the foussa , a cat-like 

re ^ a ^ ve °i the civets, as big as a shep- 
herd dog. Remains are found of a gigan- 
tic bird called the aepyornis that lived 
here until two centuries ago. It was 
over nine feet tall and laid an egg with a 
capacity of two gallons. It could not fly 
and resembled the extinct moa of New 
.ving mats for Zealand, illustrated on page T-19. 
this tree are The Malagasy live in tribes in scat- 
tered villages. The coastal tribes build 
bamboo houses set on piles. In other places huts are 
made of dried clay with thatched roofs. Fiber mats 
are almost the sole article of furniture. The native 
dress is a loincloth for men and a sort of apron for 
women, covered over with a square white cloth, called 
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| MADAGASCAR 



a lamba , which is worn in somewhat the fashion of the 
ancient Roman toga. 

The chief occupation is agriculture. The Malagasy 
are indolent and like to limit their work to the cul- 
tivation of rice, their principal food, and the care 
of their numerous zebu cattle, originally imported 
from eastern Asia. But the taxes imposed by the 
French compel them to labor on plantations where are 
grown coffee, manioc, vanilla, cloves, and plants that 
provide essential oils. These, together with dried 
beans and peas, preserved and frozen meats, hides and 
skins, are exported chiefly to France. Madagascar’s 
mineral resources are rich, but little exploited. 

Lack of good transportation makes commerce with- 
in the island difficult. Altogether there are only 500 
miles of railways. The principal line runs from Tama- 
tave, the chief seaport, to Tananarive, the capital, 
situated in the mountains 100 miles from the coast. 
There are about 16,000 miles of roads, many of them 
only trails. Few rivers are navigable beyond a short 
distance from the coast. 

Although the Arabs had visited Madagascar since before 
the 9th century, it was unknown to Europe until the Portu- 
guese discovered it in 1500. French and Dutch followed the 
Portuguese during the 17th and 18th centuries, but efforts to 
establish permanent footholds on the island were unsuccess- 
ful. By the 19th century, the most civilized tribe on the 
island, the Hovas, had established their rule over the other 
tribes and began diplomatic negotiations with foreign na- 
tions, chiefly the French and the British. In 1883 the French 
landed troops and after a series of campaigns and treaties 
gained complete control in 1896. 

In 1942, during the second World War, British forces occu- 
pied the island to prevent Axis submarines and raiders from 
using the big naval station at Diego-Suarez and other ports 
as bases against the United Nations. Population, 3,800,000, 
MADEIRA ( ma-de'ra ) . The traveler who approaches 
the Madeiras, a small group of rocky islands belonging 
to Portugal, 360 miles off the northwest coast of 
Africa, gets his most picturesque impression when his 
steamer enters Funchal, the chief port and capital 
city of the island which gives its name to the group. 


Natives — chiefly of Portuguese descent with some 
Moorish or negro intermixture — noisy dark-skinned 
fellows, some wearing the “carapuga,” a small blue 
funnel-shaped cap, surround the vessel. Their small 
boats are filled with wares such as cane chairs, basket 
work, red bananas, pineapples, custard apples, 
pomegranates, and other tropical fruits, and some- 
times beautiful lace and embroidery. Others, swarthy 
and half-naked, plunge from their canoes into the 
water after the coins tossed them by the passengers. 
Within the city 'one sees, among other strange sights, 
wooden sledges and cars on runners drawn by bul- 
locks, for in the Madeiras wheel-carriages are rare. 

Madeira is a rocky island of volcanic origin, 35 
miles long and 12 miles wide, with a few scant forests, 
deep narrow ravines, and lofty rugged peaks (4,000 
to 6,000 feet high) often covered with snow. Bold 
precipices rise abruptly from the coast and in parts 
the scenery is wild and beautiful. The climate is 
mild and uniform, and the island is noted as a health 
resort, especially for persons suffering from diseases 
of the chest. The absence of rain during the summer 
and the rocky and hilly nature of the land have made 
cultivation difficult. 

The two staple products are sugar and a wine that is 
world famous. Vegetables and a variety of fruits 
are grown — apples, pears, and peaches of poor quality, 
oranges, lemons, grapes, guavas, figs, bananas, and 
pineapples, the last two forming articles of export. 

Besides the island of Madeira, one other of the 
group, Porto Santo, is inhabited. The Madeiras are 
supposed to have been known to the Phoenicians in 
ancient times and were rediscovered by a Portuguese 
explorer in 1419 and colonized about 30 years later. 
Because of their location they played an important 
part in the early explorations down the west coast of 
Africa. Madeira is today a port of call for steamers 
between Europe and South Africa. Area, 314 square 
miles; population, about 215,000. 


MADISON— “FATHER of the CONSTITUTION ’ 9 


The Author of the Famous “ Virginia PL 
Union was Built — Plow His Wife , 
Him to the Presidency - — The 

M ADISON, James (1751-1836). When Martha 
Washington heard of Dorothea Todd’s engage- 
ment, in 1794, to Congressman Madison, she said, 

“ Dolly, you pretty minx, make this bachelor better 
known and more popular.” Dolly did both. She 
didn’t know as much about books as did her scholarly 
husband, but she did know how to get him into 
society, and to win countless friends for him by her 
kindness and tact. Washington Irving describes her 
plump beauty as a marked contrast to her husband’s 
small feeble figure and wizened face — for Madison 
was “ a small man, quiet, somewhat precise in manner, 
pleasant, fond of conversation, with a certain mixture 
of ease and dignity in his address.” 


around which the Framework of the 
Dolly Madison , Helped to Raise 
Shadow of the War of 1812 

Madison, like Washington, Jefferson, and Monroe, 
was a Virginian by birth. His father owned the large 
estate of Montpelier, in the then frontier county of 
Orange. But though possessed of many acres, the 
Madison family did not belong to the aristocracy or 
“first families” of Virginia. The family funds, how- 
ever, were sufficient to provide a good education for 
James, the eldest son. When he was 18 years old 
he entered Princeton University, from which he was 
graduated in 1771; and he then spent another year 
there studying Hebrew, the history and government 
of ancient civilizations, and the principles of law. 

At that time he intended to enter the ministry. 
But politics — a pursuit for which he was eminently 
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Father of the “Virginia Plan” 


MADISON 




adapted — soon claimed his attention; and from 1776 
to 1817, with the exception of about four years, he 
served continuously in public office. In that time 
he was a member of the Virginia Assembly, of the 
Continental Congress, and of the House of Represen- 
tatives under the new constitution. He had been a 
member of the convention 
which framed the consti- 
tution of Virginia in 1776, 
and was one of the leaders 
in the Constitutional Con- 
vention in Philadelphia, in 
1787, which framed the 
Federal Constitution. 

Indeed, Madison’s chief 
claim to fame is the work 
which he rendered in con- 
nection with the forma- 
tion and adoption of that 
Constitution. He had no 
sooner entered the Conti- 
nental Congress, in 1780, 
than he saw that the na- 
tional government needed 
more power. He worked 
for this both in Congress 
and in the Virginia as- 
sembly, to which he re- 
turned in 1784 for a second 
term; but it was impossible 
to accomplish anything 
under the old Articles of 
Confederation. 

When the Philadelphia 
Convention was called in 
1787 to revise the Articles, 

Madison drew up a plan 
for a new form of govern- 
ment. This scheme, modi- 
fied in some details, was 
introduced into the con- 
vention as the “Virginia 
plan,” and on it the new 
constitution was based. 

For this work and his other 
services in that connec- 
tion, Madison is known as 
the “Father of the Consti- 
tution.” In the convention he spoke more frequently 
than any other member, except Gouverneur Morris 
and James Wilson. Furthermore, he took careful 
notes of all proceedings, and this journal, published 
by order of Congress after the death of all members 
of the convention, is our most precious source of 
information concerning the proceedings of that body, 
which took place in the most profound secrecy. 

Madison’s work did not stop with the formation 
of the Constitution. With Alexander Hamilton and 
John Jay, he wrote a series of essays explaining the 
new instrument of government and giving reasons 


for its adoption. These essays, which appeared first 
in newspapers and later were published in book form, 
under the title of ‘The Federalist’, secured many 
converts for the Constitution, and remain today one 
of the best commentaries on the work of the 
“Fathers” who established the government. 

Madison hurried home 
from the Constitutional 
Convention to secure elec- 
tion to the Virginia state 
convention, to which the 
Constitution would be sub- 
mitted for ratification. In 
this convention he vigor- 
ously opposed the aged Pat- 
rick Henry, who thought 
that the rights of the 
people would not be secure 
under the new form of 
government. In spite of 
the strong opposition 
of the Anti-Federalists, 
Madison finally triumphed 
and Virginia ratified the 
constitution. 

Rut Madison evidently 
thought that there was 
some justice in the argu- 
ments of the Anti-Feder- 
alists, for in the newly 
organized House of Repre- 
sentatives, which he en- 
tered in 1789, he became 
the leader of Jefferson’s 
party favoring strict con- 
struction. In 1798, also, 
while in retirement, he 
wrote the famous Virginia 
Resolutions, adopted by 
the legislature of that state, 
which condemned the re- 
pressive alien and sedition 
laws passed by the Feder- 
alists, and claimed that a 
state could “nullify” an act 
of Congress. 

With the accession of 
Jefferson to the presidency, 
in 1801, Madison became secretary of state. Since 
Mrs. Jefferson was dead, it fell to the lot of pretty 
“Dolly” Madison, his wife, to act as hostess at the 
president’s state dinners. The many friends she won, 
together with Madison’s great ability and purity of 
character, and Jefferson’s support, caused Madison 
in 1808 to be chosen the fourth president, by an elec- 
toral vote of 122, to 47 cast for Charles C. Pinckney, 
the Federalist candidate. George Clinton of New 
York, who had served as vice-president in Jefferson’s 
second administration, was reelected to serve in 
the same office under Madison. 



1809-1817 


Harrison defeats Indians at Tippecanoe (1811). 
Re-charter of United StatesBankrefused(1811). 
Louisiana admitted (1812); Indiana (1816). 
Continued aggressions of England and France 
lead to war with England (1812-15). 
Reelection of Madison on war platform (1812). 
Perry’s victory on Lake Erie (1813). 
Washington burned by British (1814). 
Jackson crushes Creek Indian uprising (1814); 

defeats British at New Orleans (1815). 
Treaty of Ghent leaves question of impressment 
unsettled. 

Hartford Convention (1814) leads to fall of 
Federalist party. 

Second United States Bank chartered (1816). 

Mildly protective tariff passed (1816). 
Policy of Federal aid to “internal improve- 
ments” begun (1816). 

Monroe elected President (1816). 


19 





MADISON 


The work of setting up the government and giving 
it the needed strength had been successfully accom- 
plished under Washington's administration, and a 
democratic trend had then been given to it by Jeffer- 
son; so Madison did not have to deal with these 
fundamental problems. But the shadow of war hung 
over his whole term of office. His first years were 
occupied with the disputes with England and France, 
which culminated in 1812 in a declaration of war 
against England ( see War of 1812). 

Madison, with Elbridge Gerry of Massachusetts 
as the candidate for vice-president, was reelected in 
1812 over De Witt Clinton of New York, the Fed- 
eralist candidate, by 128 electoral votes to 89. 

It must be admitted that Madison's administra- 
tion of the war was far from efficient. He was 
hampered both by his own lack of ability as an 
executive, and by the violent opposition to the war 
of the New England Federalists, who in December 
1814 met in the famous Hartford Convention, which 
was suspected of planning New England's secession • 
from the Union. 

The End of the Federalist Party 

With the peace of Ghent (Dec. 24, 1814), this 
opposition collapsed and the charge of disloyalty 
against the Federalists caused the death of their 
party. In spite of the fact that there was only one 
political party and that that party in theory favored 
strict construction and states' rights, various national- 
istic tendencies developed during Madison's adminis- 
tration. These were shown in the new protective 
tariff law, and in the chartering of the second Bank 
of the United States, both in 1816. 

In 1817 Madison retired to his estate at Mont- 
pelier, where his efforts as a planter were no more 
successful than were those of his friends, Jefferson 
and Monroe. Like them he was interested in educa- 
tion, and he served with them as regents of the 
University of Virginia, to which he left his library 
after his death. 

MADONNA. The Italian word Madonna (“my 
lady") has become by almost universal usage the 
name by which we designate Mary, the mother of 
Jesus. After the 4th century the reverential adora- 
tion of the Christ-mother assumed a large part in the 
minds of the great mass of the common people, for, 
after the Council of Nicea in 325 had clearly fixed 
the place of the Son in the Trinity, he seemed less 
of an intercessor and more one with God himself. 
What more natural than that his mother, in whom 
all early Christians might also honor womanhood, 
should be a refuge to the faithful, who might through 
her and her intercession approach the Father and the 
Son with their humble prayers? The church in its 
beliefs and doctrines could not remain untouched by 
this, and the Virgin Mary assumed a larger and larger 
place in daily worship in the succeeding centuries. 

So also she naturally became the favorite theme of 
Christian art from its simple beginnings to its glories 
in the Renaissance. Such quaint stiff little figures 


MADRAS 


they painted of her in the early days! Often her 
arms were extended in prayer, and she always wore 
a blue robe starred or slashed with gold which was 
draped over her head. The Madonna became much 
more natural and beautiful when Italian artists in the 
13th century broke away from the old Byzantine 
types. Then Fra Filippo Lippi — discarding even the 
gold backgrounds that were then so popular — painted 
some charmingly lifelike pictures of the Mother and 
Child. Botticelli and Leonardo da Vinci also created 
some beautiful real Madonnas. 

All the earthly and heavenly scenes that legend 
gave them of the life of “my lady" the artists painted 
— the superficial, unbelieving, and time-serving 
artists as well as the truly great and sincere. How 
dreamy, exalted, loving, are these beautiful Mother 
visions of the greatest masters! Andrea del Sarto's 
' Madonna of the Sack', Leonardo da Vinci's ' Madonna 
of the Rocks', Titian's glorious colorful 'Assumption', 
Correggio's sweet and tender 'Holy Night', Murillo's 
vision of the 'Immaculate Conception' — one cannot 
begin to name the Madonna masterpieces of the 
world’s artists. But though striking and beautiful 
Madonnas have been lovingly painted by artists of 
all lands, there is one painter whose work in this field 
is supreme. “Oh, their Raphael of the dear Ma- 
donnas!" sang Browning, thinking of the 50 or more 
celebrated Madonnas painted by the Italian master. 
Raphael's two most famous paintings are that per- 
fect mother picture 'The Madonna of the Chair' 
(Madonna della Sedia) and the glorified painting of 
the Christ-mother descending from the heights of 
Heaven, clasping her thoughtful little Son. In her 
eyes are the conscious wonder and reverence of one 
who beholds afar His destiny as Savior, while below 
St. Sixtus and St. Barbara kneel in adoration — the 
world's favorite 'Sistine Madonna'. It is set apart 
in a room by itself in the gallery at Dresden. 

In sculpture, too, the Madonna has been glorified, 
the finest examples perhaps being Michelangelo's 
'Madonna of Bruges' in the Bruges Cathedral, and 
his poignant and very lovely 'Pieta' of St. Peter's. 
Madras ( ma-dras') } India. A flat country prickly 
with cactus, and drab, pyramid-like temples, a land of 
red and black — black cattle straggling along red roads, 
swarming little black people in red loin-cloths, bearing 
the red triangle of the god Vishnu on their foreheads— 
such is the presidency of Madras in southeast India. 

Madras is India as you have always pictured it, the 
India of toddy palms, rice-stalks standing in water, 
and gaunt natives naked above the loins, sharp- 
featured and quick-eyed with heads close-cropped 
before and streaming with ragged locks behind. 

The capital of the presidency and its chief seaport 
is the city of Madras, the third city of India, founded 
by the British nearly 300 years ago. It spreads back 
from the breaker-tossed shore for miles and miles into 
the country, a city of suburbs; each house set in the 
midst of a walled yard, called a “compound," that is 
almost a park in attractiveness. 
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From the top of the lighthouse you can look down 
on the red huddled roofs of George Town, the business 
section, which borders the large artificial harbor. To 
the south lie old Fort St. George, the original settle- 
ment, and a number of imposing public buildings. 
Along the sandy beach runs the Marina, a fashion- 
able drive. Here in the late afternoon the British resi- 


and redwood. The 19,000 square miles of timber lands 
are under state control. Manganese is mined, but 
other rich mineral resources are not developed. 

The cotton cloth called madras was first made in 
a village near Madras. In this region there are cotton 
and rice mills, railway shops, sugar refineries, brick 
works, tanneries, and a government quinine factory. 


WHERE SPANISH KINGS AND QUEENS ONCE LIVED 



This is the eastern side of the royal palace, which after the fall of the monarchy became a museum. It looks out upon the Plaza del 
Ss5J n Tf a , nd , the equestrian statue of Philip IV. The palace, of white granite, was begun under Philip V in 1737 and was finished in 
1764. It stands on a height on the west side of Madrid. Adjoining it is the Armory, with one of the world’s finest collections of armor. 


dents and wealthy Indians enjoy “the doctor,” the 
sea breeze that makes life bearable in the evening 
along this tropical coast. Still farther south is St. 
Thom6, an old Portuguese settlement. 

With Madras University, the Presidency College, 
several missionary schools, and special schools of arts 
and professions, Madras is educationally the first city 
of India. Its port handles nearly half the sea-borne 
commerce of the presidency. Population, 650,000. 

Madras Presidency, 142,260 square miles, is the 
largest province of British India. Within its bounda- 
ries lie a number of Indian states. Although it has a 
coast line of about 1,250 miles on the Bay of Bengal 
and 450 miles on the Arabian Sea, Madras has no 
good natural harbors. The harbor of Cochin, the sec- 
ond port in volume of trade, like the 200-acre harbor 
of Madras, has been dredged from shallow waters. 

The rainfall varies from about 150 inches a year on 
the narrow west coast to only 20 inches in some re- 
gions east of the Western Ghats. On the broad eastern 
coast three fertile river deltas are irrigated to supply 
about one-fourth of the cultivated land. The Mettur- 
Cauvery Dam on the Cauvery River irrigation sys- 
tem is one of the largest in the world. Seventy per 
cent of the people work on the land. Rice, millet, 
oilseeds, cotton, sugar cane, tea, coffee, and ground 
nuts (peanuts) are the chief crops. Valuable forest 
woods include teak, ebony, rosewood, sandalwood, 


Population of the presidency, 46,735,000, of whom 
about 88 per cent are Hindus. (, See also India.) 
Madrid', Spain. When Philip II made Madrid his 
capital and “only court,” in 1560, it was a town of 
slight importance. He chose it chiefly because of its 
central position and perhaps also because his father 
Charles V had found its bracing climate healthful. 
Foreign visitors, however, coming from the pleasant 
south of Spain, may be tempted to think that “the 
king who never smiled” chose it mainly for its dreari- 
ness. For it lies on a plateau more than 2,000 feet 
above the sea, unprotected from the sun in summer or 
the icy winds that blow from snow-clad peaks in win- 
ter, and it is without countryside and without suburbs. 
Philip’s summer palace, the Escorial, 27 miles away, 
would probably confirm their opinion. This palace' 
as its name indicates, stands on the “cinders” of an 
old iron mine. It is a monastery, a church, and the 
burying place of the Spanish kings as well as a palace. 
It was built in honor of St. Lawrence. The shape is 
symbolic of the gridiron upon which the saint suf- 
fered martyrdom: the courts represent the interstices 
of the bars; the towers at the corners, the legs; and 
the palace itself, the handle. 

Madrid, it is believed, dates from Roman times. Al- 
though it was a Moorish outpost in the late 10th cen- 
tury and was flourishing at the time Philip made it 
his capital, it does not have the historic pictur- 
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FAMOUS ROOMS IN MADRID’S PRADO MUSEUM 



In the Prado National Museum at Madrid, Spain assembled one of the world’s finest art collections. The gallery above is devoted 
to masterpieces by Titian. From left to right: ‘The Garden of Loves’; portrait of Alphonso d’Este, duke of Ferrara (with a bronze 
statue of the duke beside if); portrait of Charles V in 1531; ‘Danae’; and ‘Charles V at the Battle of Miihlberg’. 



In this gallery are some of the most famous of Velasquez’ paintings. From left to right, we see: ‘The Maids of Honor’; ‘Menippus’; 
portrait in boy’s hunting dress of Don Balthasar Carlos, son of Philip IV; ‘Aesop’; Philip IV as a huntsman; portrait of Mariana of 
Austria, second wife of Philip IV; portrait of Don Fernando, the king’s brother; and ‘The Surrender of Breda’. 
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I MADRID 

esqueness of Spanish cities which the Moors helped to 
build. It appears modern, with many well-built houses 
and public buildings, wide streets and boulevards, of- 
fice buildings in American style, and fine bridges over 
the meager trickle of the Manzanares. 

The city centers about the plaza where the Gate of 
the Sun, or Puerto del Sol , stood in medieval days; 
from here radiate ten important belgiai 

streets and many trolley lines. ! 

Madrid has beautiful old churches 
and fine parks; Buen Retiro is per- 
haps the loveliest of the parks. 

In modern times Madrid, with 
its world-famous university, be- 
came the leading educational cen- 
ter of Spain; its prestige was en- 
hanced by University City, a vast 
• educational project sponsored by 
Alfonso XIII. This center was 
wrecked in the civil war of 1936- 
39. During the siege of the city, 
which lasted more than two years, 
thousands of buildings were de- 
stroyed. The art treasures of the 
Prado Museum were removed 
early in the war to save them. 

Madrid is the natural railway 
and aviation center of Spain. Its 
industries grew steadily after 1890 
until the civil war. Leather, to- 

. ii.i-i Maeterlinck grew up 

bacco, chocolate, chemicals, por- neS s of the Flemish p 

celain, pottery, fans, furniture, 1 a a ^‘il f u e al h a e n wls^?y 
and rugs are the chief products. The glance of his eye 
Population, about 950,000. olJC a 

Maeterlinck (?na'ler-link), Count Maueice (born 
1862). About the beginning of the 20th century, 
Maurice Maeterlinck, a Belgian writer, attracted 
world-wide attention. Some critics hailed his work 
as founding a new era in writing; others called it foggy 
nonsense; but no literary person ignored him. 


BELGIAN MYSTIC 


Maeterlinck grew up with “the heavy square- 
ness of the Flemish peasant,” but always had 
a spiritual and extraordinarily sensitive face. In 
later life he was very gray, and clean-shaven. 
The glance of his eyes has-been described as 
“blue and brief.” 


MAETERLINCK 

Maeterlinck was educated for the law but he did not 
like it; and soon after his father died, he turned to 
writing. His first works appeared in 1889. One was 
a group of poems called ‘Serres chaudes’ (Hothouses) ; 
the other was the play, ‘Princess Maleine’, which Mir- 
beau praised so highly. In these and other early 
works, Maeterlinck showed a somber belief that people 
mystic are movec * kP fate, like mario- 

nettes in a puppet show. Hence 
some critics call his early charac- 
ters lifeless puppets. This phase of 
his writing reached its climax in 
the play ‘Pelldas and Mdlisande’. 
The two lovers in this play were 
too shadowy for successful por- 
trayal on the stage, but became 
favorites in an opera by Debuss}'' 
(see Opera). 

*The Blue Bird’ 

After this play, Maeterlinck de- 
veloped a happier mood which re- 
sulted, among other works, in his 
charming play, The Blue Bird’. ' 
A woodcutter’s children, Mytyl 
and Tyltyl, want a blue bird. The 
fairy Ber}dune gives them a magic 
diamond, and they start searching. 

They meet the souls of Tire, 
Light, and many foods; they visit 
the realms of Memory, of Night, 
;ant!” e buta V iways had and of the Future. But no blue 

ayfinddekn'shaven 1 ! bird Can be f ° Un(1 At | en g th 
ias-been described as return home, and a neighbor asks 

Tyltyl if he will lend his pet dove 
to comfort a sick child. Tyltyl does this, and the dove 
becomes a blue bird. As the play ends, we realize 
that the Blue Bird is Happiness, and that happiness is 
best found at home, through acts of kindness. Though 
it seems, simple, the play is full of hidden meaning. 

Other Writings and Later Life 


The incidents in Maeterlinck’s writings were fanci- 
ful and dreamlike; his characters were pale, almost 
ghostlike. But the reader felt that he was seeing the 
soul, rather than the outward shell of flesh and blood. 
The whole effect was to send the reader’s thoughts 
wandering freely through a world of fancy. 

Such mystical writing might not have been so widely 
popular, had not a French critic, Octave Mirbeau, sug- 
gested that Maeterlinck’s first play was “superior in 
beauty to whatever is most beautiful in Shakespeare.” 
This remark immediately gave Maeterlinck fame as 
“the Belgian Shakespeare.” 

Maeterlinck’s mysticism is partly explained by his 
early life. He was born in Ghent, Belgium, Aug. 29, 
1862, the son of a well-to-do lawyer; no poverty 
disturbed his naturally dreamy turn of mind. His mys- 
tical tendency was strengthened in 1887, when he lived 
in Paris and met many French symbolist poets — men 
who tried to arouse feelings and emotions with words 
as a musician does with sounds. 


In addition to plays and poems, Maeterlinck wrote 
many essays, more or less mystic in character and po- 
etic in expression. Among the best known are The 
Treasure of the Humble’ and The Life of the Bee’. 

Maeterlinck’s writings made him rich, and he bought 
an old Norman abbey near Bouen for a home. His first 
wife w r as the actress Georgette Leblanc, who appeared 
in many of his plays. After a divorce, he remarried 
and lived near Nice. He was awarded the Nobel prize' 
for literature in 1911, and was made a Count of Bel- 
gium in 1932. Unlike many modern Belgian authors, 
who write in Flemish, he always wrote in French. 

His chief plays are: ‘La Princesse Maleine’ (1889); ‘Les 
Aveugles’ (The Blind), 1890; ‘Les sept princesses’ (The Seven 
Princesses), 1891; ‘PellSas et MSlisande’ (1892); ‘Soeur 
Beatrice’ (Sister Beatrice), 1899; ‘Monna Yanna’ (1902); 

‘ L’Oiseau bleu’ (The Blue Bird), 1909; ‘Le Bourgmeistre de 
Stilemonde’ (The Burgomaster of Stilemonde), 1918. Among 
his other works are: ‘Serres chaudes’ (Hothouses), 1889; ‘Le 
Tr6sor des humbles ’ (The Treasure of the Humble) , 1896; ‘ La 
Vie des abeilles’ (The Life of the Bee), 1901; and *Le double 
jardin’ (The Double Garden) , 1904; ‘La Mort’ (Death), 1913. 
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How Periodicals Affect Our Lives 
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]WT AGAZINES. The high-school boy who stops at. 

the newsstand to buy a copy of his favorite 
magazine does not realize what he is getting for his 
nickel or dime. He sees the brilliant colors of the 
covers, huge piles of hundreds of magazines, alluring 
titles, clever pictures, attractive posters. He picks out 
what he wants and goes home for “a good read.” 

But at the newsstand he has touched for a moment 
the current of thought of the whole world. His maga- 
zine will change his ideas and his interests the moment 
he opens the covers, for, as he goes home to read, he 
takes the world with him. 

Millions of other Americans, the largest reading 
public in the world, are also going home to read. 
Happenings of the day will reach them through the 
newspapers. The more permanent aspects of modern 
life and culture — new facts, comment on the news, 
controversy, debate, new ideas, thrilling stories, 
beautiful poems — come to them through the magazines. 

How Magazines Differ from Newspapers 
Magazines differ from newspapers in several ways. 
Magazines are usually published weekly or monthly; 
most newspapers are published daily or in several edi- 
tions every day. Magazines deal with every subject 
under the sun; newspapers confine themselves mainly 
to the happenings of the day. Magazine articles have 
short titles; newspapers have elaborate headlines 
which are really “compressed sentences.” Magazines 
are printed on fairly good paper, in small sizes, with 


specialty designed covers; newspapers are printed on 
large sheets of very cheap paper, and American news- 
papers never have covers but plunge into the news on 
the first page. 

Since the early 1920 ; s, a new type of “news maga- 
zine” (half newspaper and half magazine) has devel- 
oped in America and been imitated in England. This 
is not realty so new as it seems, however, for it is 
a return to the little Weekly Newes published in London 
in 1622. Reprint magazines, which condense arti- 
cles from other magazines, have also become popular. 
They, too, are a return to old-fashioned publishing. 
A hundred years ago, nearly all American magazines 
were of this sort, finding most of their material abroad. 
English reprint magazines were even older. 

Supported by Advertising 

Most magazines are business enterprises, run for 
profit, which the} r make by selling space to adver- 
tisers. Ever}’ cop} 7 may cost a great deal more to 
print and deliver than the subscriber paj’s for it; but 
if the magazine can win enough readers, advertisers 
are glad to pay high prices for advertising space. This 
makes up the loss and adds a profit. 

Magazines are usually classified as “'class,” “mass,” 
and “quality.” Class magazines are those which appeal 
to a special group or class. Thus, a journal devoted to 
the drug trade will be read b} r druggists, a medical 
journal by doctors, a sporting magazine by sportsmen, 
and so on. Advertisers use such magazines when they 
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How to Find Material in Magazines 


want special audiences for special merchandise. No 
advertising in them runs the chance of being wasted on 
uninterested readers. ( See Advertising.) 

Magazines for bo}^s and girls are class magazines. 
They appeal to a special age group. Advertisers know 
that young people will respond to advertisements of 
athletic equipment, clothing, games, insignia, and 
camp fixtures. They have also discovered that young 
people often influence their parents in family pur- 
chasing. That is why these magazines often advertise 
articles intended for the whole family. 

Alass magazines are edited to appeal to everybody, 
young or old, no matter what his education or profes- 
sion. They are valuable to advertisers who want to 
sell to everybody. Automobiles, radios, toilet arti- 
cles, food, cosmetics, furniture are all called to the 
attention of the public in this way. Mass magazines 
with circulations of from half a million to three mil- 
lions are so valuable to advertisers that they gladly 
pay several thousand dollars a page. They know they 
are getting their money's worth, because advertise- 
ments in a few such magazines will bring their wares 
to the attention of the whole nation. 

Quality magazines are expensive and appeal to a 
group of readers limited in number but highly edu- 
cated. Insurance companies, reliable stock and bond 
houses, and makers of pianos, high-grade furniture, 
and expensive automobiles advertise in them freely. 
The quality magazines almost monopolize book ad- 
vertising, because their readers are booklovers. 

The Riches Between the Covers of a Magazine 
We get both recreation and education from maga- 
zines. A few issues of a good magazine often give us 
one or more serial novels, in addition to articles, poems, 
short stories, and special departments. Magazine arti- 
cles stand midway between newspapers and books — 
they are more carefully prepared than the hasty re- 
ports of newspaper writers, and they have a timeliness 
lacldng in the maturer expressions of authors of books, 
which may be out of date before they can be published. 

Years after publication, when they have been bound 
and put away on library shelves, magazines are still 
valuable as a permanent record of life, thought, and 
culture. They are storehouses of information, as the 
word implies, for “magazine" comes from an Arabic 
word meaning storehouse. They are a valuable source 
of material (often by the best authorities) for stu- 
dent themes and essays on every possible subject. In 
this immense mass of material, students can quickly 
find the exact articles they want by using three ref- 
erence works — ‘The Readers' Guide to Periodical Lit- 
erature', The International Index to Periodicals', and 
‘The. Industrial Arts Index’. These useful catalogs 
classify by author, title, and subject nearly every im- 
portant magazine article published in the English 
language. 

Relation to Public Opinion 
Editors of magazines both follow and guide Ameri- 
can life and opinion. An editor's main work consists 
in studying the taste of- ids public. By adjusting 


his magazine's contents to that taste he can keep his 
readers and make his magazine a success. Many stu- 
dent editors of school and college magazines forget 
this. Their magazines fail because they print what 
they themselves enjoy without considering what the 
school public wants to read. 

But magazines may also lead their readers, instead 
of merely following them. Magazine campaigns have 
done much to end the sale of fraudulent patent medi- 
cines, improve architecture, promote good taste in 
interior decoration, “clean up" unsightly landscapes, 
clarify political issues, destroy corruption, popularize 
science, and in general guide the public mind. 

How Articles Are Obtained 

Would-be contributors flood magazine editors with 
enormous numbers of manuscripts. Even rather small 
magazines may receive from ten to forty thousand 
. manuscripts a year. Perhaps two per cent are ac- 
cepted. Most magazine articles are thought out by the 
editor, who then looks about for an author to carry out 
his idea. Student editors might improve their maga- 
zines by doing the same thing — thinking up some ideas 
of interest to their schools, and then finding suitable 
writers among their fellow students. 

Beginning authors are sometimes paid nothing at 
all by the unimportant magazines that print their 
work. More frequently, they are paid $10 or $15 an 
article. Quality magazines pay from $50 to $500. The 
big mass magazines pay from $500 up to $2,000 or 
more. Successful fiction writers can command $1,000 
or more for a short story and $20,000 or $30,000 for a 
serial novel. Often they later get large additional pay- 
ments for motion-picture rights. 

How American and European Magazines Differ 

American magazines differ widely from those abroad. 
One main reason for the difference is their immense 
market. Including Canada, where they are just as 
popular as they are at home, American magazines can 
count on a reading public twice as large as that open 
to British magazines. Hence, American magazines 
have more money to spend. They can afford the finest 
typography and illustrations, and they can attract 
European and American writers of the highest talent. 
Magazines in Europe and Asia have less advertising 
and fewer readers. One handicap is the lack of a com- 
mon language. They are further hampered by gov- 
ernment censorship. 

The First Magazines 

Like newspapers, magazines are a late development 
in the history of literature. Newspaper and magazine 
publishing was impossible until printing had been 
invented, until there could be distribution by a modern 
postal system, and until there was a large reading 
public. Until the middle of the 19th century, only 
the wealthier people were educated and the reading 
public was small. And so magazines were not numerous, 
and their circulations were limited. 

As early as Queen Elizabeth's time, publishers had 
experimented with books that had a number of articles 
dealing with a variety of subjects. These books were 
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Some Long-Lived Magazines 
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This map shows two of the greatest feats in the history of exploration, the voyage around the world by Magellan’s expedition in 
1519-1522, and the second circumnavigation of the globe, by Drake, half a century later. Magellan did not live to complete the 
voyage, for he was killed in a fight with the natives on one of the Philippine Islands. Out of the five vessels with which he set 
out, only one, the Vittoria, under Juan Sebastian del Cano, survived to accomplish the full voyage around the world. 


like magazines with only one issue. It did not 
occur to their publishers to keep on bringing them 
out month after month. By 1699, however, one of 
the earliest magazines, The History of the Works of the 
Learned, a book review, had been established. During 
the 18th century numerous English magazines came 
into existence, such as The Tatter and The Spectator 
, (see Addison, Joseph). 

The English colonies in America soon began to imi- 
tate the publishers in the mother country. Benjamin 
Franklin was the first to plan an American magazine, 
but he was anticipated by Andrew Bradford, who 
started his American Magazine in 1741. Franklin 
followed with his General Magazine and Historical 
Chronicle in the same year. The reading public of the 
colonies was too small, however, and neither magazine 
lasted out the year. Few of the early magazines 
had more than 1,500 readers, or lasted very long. 

Magazine publishing was a perilous business then 
and has always remained so. On the average, more 
than 300 magazines cease publication in the United 
States every year. Nevertheless, the total number 
averages between 5,000 and 6,000, as compared with 
about 13,000 newspapers. Some American magazines 
have had long lives. The Saturday Evening Post claims 
descent from Benjamin Franklin's Pennsylvania Ga- 
zette. The Living Age has been published steadily since 
1844, Harper’s since 1850, The Atlantic since 1857, 
Popular Science Monthly since 1872, and The Forum 
since 1883. (See also Newspapers.) 

The best account of magazines in the United States is ‘A 
History of American Magazines’, by F. L. Mott. There is 
good material in ‘The Cambridge History of American Lit- 
erature’. The problems and methods of publishing magazines 
are discussed in ‘Magazine Making’, by J. Bakeless. 


Magellan, Ferdinand (Fernao de Magalhaes) 
(1480?— 1521) . “The ocean! The great western 
ocean!" shouted the Spanish seamen, as their cannon 
saluted the mighty Pacific which they had been seek- 
ing for many weary months. “If we live we shall yet 
find the new way to the Islands of Spices!" 

“Thank God our Lord!" exclaimed Magellan, their 
captain. “It is true, Senores, that we have lost two 
vessels, that our provisions are wasted, and that we 
may have many more hardships yet to endure. But 
even if we are reduced to eating the leather on our 
ships' yards, we will go on!" 

This is the dauntless spirit shown by that Portu- 
guese mariner who discovered the Strait of Magellan, 
and who was not only the first European to sail 
across the Pacific Ocean, but also the first to discover 
a route over which ships could sail a complete circle 
around the world. 

Magellan, the son of a Portuguese nobleman, early 
served in the Indies and Morocco with distinction. 
Believing his king had not justly rewarded his serv- 
ices, he renounced his nationality and offered to 
serve Charles Y of Spain. At the time, Portugal 
claimed that all the islands of the Far East lay in 
the portion of the earth assigned to Portugal by Pope 
Alexander VI ( see America). Magellan asserted that 
many of them, including the fabulously rich Spice 
Islands, or Moluccas, actually lay in Spain's terri- 
tory, and that the Portuguese maps had been falsi- 
fied to conceal this. He offered to use his knowledge 
of Portuguese secrets to prove his assertion, and 
proposed to reach the Spice Islands by sailing west 
through a strait which he hoped to discover at 
the southern tip of America. The Spanish king 
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finally accepted Magellan’s proposal, and on Aug. 10, 
1519, the latter set sail from Seville in command of 
five small vessels. Across the Atlantic and down the 
coast of South America he sailed until very cold and 
stormy weather 
forced him to seek 
winter quarters. A 
mutiny was put 
down by force. 

Sailing on again 
in the spring 
(which came in 
September in the 
Southern Hemis- 
phere), Magellan’s 
fleet rounded a 
promontory and 
on October 21 
sighted what he 
guessed to be the 
sought-for strait. 

T wo ships went 
ahead and reported 
that the strait 
led to an ocean 
beyond; so the 
fleet proceeded. 

The “ocean” 
proved to be only 
a large bay in the 
strait; but at a 
council held with 
his navigators 
Magellan declared 
his purpose of 
going on. 

For over a month 
he battled his way 
through this stormy 
360-mile passage. 

One vessel was 
wrecked and an- 
other stole away 
and sailed back to 
Spain; but still 
Magellan persevered. On Nov. 28, 1520, he reached 
the ocean that Balboa discovered seven years before, 
and which Magellan now — because it looked so ca lm 
— named the Pacific. 

At first the voyage on the Pacific went well, save 
for monotony. One of the sources of amusement 
was a Patagonian, whom Magellan had kidnapped 
with the idea of exhibiting him in Spain; and the 
chronicler of the voyage, an Italian named An- 
tonio Pigafetta, even made progress in setting down 
the Patagonian language. 

But after a month of sailing, terrible hardships 
assailed the fleet. The provisions ran low, and rats 
and leather were choice foods. The drinking water 
turned thick and yellow, and dozens died of scurvy. 


In all, the fleet sailed 93 days before discovering 
Guam of the Marianas, and a week later the Philip- 
pines. He established friendly relations with the 
treacherous King of Cebu who professed Christianity 

in order to win the 
help of Magellan. 
The great navi- 
gator, who was in- 
duced to undertake 
an expedition to 
conquer the neigh- 
boring island of 
Mac tan for the 
Catholic faith and 
the King of Cebu, 
was killed in a fight 
with the natives, 
April 27, 1521. 
The King of Cebu 
afterwards got into 
his power several 
of the explorer’s 
most prominent 
men and murdered 
them. The sur- 
vivors burned one 
of the three re- 
maining vessels 
and sailed to the 
Moluccas, or Spice 
Islands. Another 
vessel, becoming 
leaky, had to be 
abandoned. 

The last re- 
maining vessel, 
laden with spices, 
at last rounded the 
Cape of Good 
Hope and in 
melancholy 
triumph dropped 
anchor in the 
harbor of Seville, 
Sept. 9, 1522. It 
had circumnavigated the globe, but so too had the 
dead commander, for on a previous expedition he 
had gone eastward to 130 degrees, and when he 
fell he was in 124 degrees east longitude. In the 
history of discovery no name ranks higher than that 
of Magellan. He had done what Columbus set out 
to do — he had sailed westward to the' Spice Islands, 
giving practical proof that the earth is round, 
and that it is possible to reach the east by sailing 
west. He opened the Pacific Ocean to the civilized 
world. John.Fiske, the American historian, says: 
“The voyage thus ended was doubtless the greatest 
feat of navigation that has ever been performed, 
and nothing can be imagined that would surpass it 
except a journey to some other planet.” 


AN OLD PORTRAIT OF MAGELLAN 



This drawing of the great navigator was made by a man of his own time. It shows 
him working with the quaint nautical instruments of the period, but the artist 
used his fancy freely in drawing the ship. 
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Invoking the Aid of Spirits 


MAGIC 



M AGIC. In primitive 
' days, before science 
had provided its key to 
nature, men were sur- 
rounded by terrifying 
mysteries. They could 
fight their human enemies 
and overcome wild beasts, 
but the lightning which 
killed without warning, 
the strange diseases 
which struck men down 
at their own firesides, the 
swarms of locusts which 
devoured their grain, all 
such unusual disasters 
appeared to them mon- 
strous and unjust — the 
products of magic . 

The difference between magic and religion seems 
to have been clear even in those days. The general 
tendency was to believe that their gods ruled in an 
orderly manner, each looking after his own depart- 
ment and his own people, with perhaps a supreme 
god over the entire group. The spirits of magic, 
however, were considered irresponsible and disor- 
derly. They caused accidents and trouble without 
reason. But the most important thing about them, 


according to savage be- 
lief, was that they could 
be brought under man’s 
control and used for 
private purposes. 

It is this belief, existing 
down through the ages, 
which created the thous- 
ands upon thousands of 
magic practices and 
superstitions, sometimes 
secret, sometimes carried 
on in public, but all with 
the idea of getting super« 
natural help against 
enemies or against the 
powers of nature. The 
spirits of magic, instead 
of being looked upon as 
gods, were often used to outwit divine authority. 

Among the earliest forms of magic are those which 
rest upon the belief that the fate of an individual 
may be influenced by getting possession of something 
which once belonged to him. A lock of hair, nail 
clippings, a drop of blood might put the person from 
whom they came completely in the hands of the 
magician. This is still believed among the natives of 
the Pacific islands, among the Patagonians of South 


Tj'VERY child knows wonderful stories of magic . Life 
would he dull indeed , if elves and fairies, giants and 
dwarfs, ogres and dragons were done away with. How 
should we see the beauties of Bagdad without the magic 
carpet, or the glitter of the robbers ' cave without Ali 
Baba's “open sesame "? What would become of Aladdin 
without his wonderful lamp, or of Jack without his bean- 
stalk ? What a gap would be left in King Arthur's court 
if Merlin, the great magician , were removed ! As long 
as children glory in wonderful heroes and beautiful 
princesses, in little boys who conquer monsters and little 
girls who overcome wicked witches, we shall have seven- 
league boots, magic swords, wishing cups, purses of 
Fortunatus, mice turned into horses, and all the marvelous 
feats of fairyland. The literature of all races has been 
filled with tales of magic, from the e Arabian Nights' to 
‘Peter Pan'. But these are fancies to delight a fireside 
evening. There is an entirely different side to magic, 
which has played an important part in nearly all pagan 
religions and which is dealt with in this article . 
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America, and even in certain peasant districts of 
Germany. A bit of clothing stolen from an enemy 
was also considered a powerful agent of magic. The 
belief spread to include almost everything which had 
come in close contact with a man's body, so Australian 
savages drove sharp stones into a man's footprints to 
make him go lame. 

On the other hand, the weapons or clothing of a 
man noted for courage may make a hero of the one 
who seizes them. 

The claws of a lion 
will bring the 
wearer the boldness 
of the king of 
beasts, the feathers 
of the eagle will 
give swiftness and 
keenness of eye. 

These beliefs even 
affect the food of 
the savages. Thus 
the flesh of deer or 
rabbit may create 
cowardice, but the 
meat of the lion, 
the tiger, the bull, 
give strength. 

Cannibalism in 
part was the out- 
growth of such 
superstition. 

Later came the 
belief that, by imi- 
tating the thing or 
person that he 
desired to influence, 
the magician could 
establish his con- 
trol. Pretended 
1 ‘rain-makers" 
almost always sprinkled water, made smoke clouds, 
used flashes of fire to indicate lightning and wooden 
clappers to imitate thunder. Stones shaped like 
vegetables were buried in the soil to make real plants 
grow. American Indians drew' the picture of an 
antelope on a piece of bark and shot at it with an 
arrow. If they struck the drawing, it meant that 
they would be lucky in their hunting. 

It was the custom among many peoples to make 
figures of wax or clay, . resembling the persons they 
wished to injure. Calling them by name, the 
magicians would thrust pins into the figures, or tear 
off an arm or leg, or melt them in fire or water; 
whereupon illness and death accompanied by great 
pain was supposed to come upon the person indicated. 
This practice prevailed in Ireland and England for 
many centuries. It exists also in the voodoo rites of 
certain negro groups in the Southern States today, 
being inherited from ancient African beliefs. It is 
from such rites that we get the word “hoodoo." 


The power of names forms a branch of almost all 
magic. The name was considered as part of a man 
and, by pronouncing it under proper circumstances, 
he could be influenced for good or bad. From this 
belief grew the custom among many savage tribes 
of having two names for each individual — a real 
name, which was kept a careful secret, and an every- 
day title, through which he could not be influenced 
magically. Gods and spirits were believed to have 

special magic 
names, known only 
to a chosen few. 
Uttering these 
names was sup- 
posed to give a man 
some power over 
these supernatural 
beings. In this way 
grew up the spells 
and charms which 
form so large a part 
in the history of 
magic. 

Charm-words or 
certain secret 
sentences called 
incantations ‘ were 
used for summon- 
ing the spirits of 
the dead, and all 
the various jinns 
and genii, goblins 
and fairies, who 
would then obey 
the orders of the 
one who possessed 
the secret. The 
belief in “putting 
spells on" hated 
rivals or other 
enemies existed in all countries and continues among 
the uneducated today. The theory of the curse is 
part of such a belief. Certain spells like the Irish 
geasa compelled the person addressed to carry out 
any reasonable task which might be demanded, under 
penalty, of losing honor and reputation. Other 
spells, like the tabu of the Pacific islands, prohibited 
certain actions. A dwelling might be tabu, which 
would forbid anyone entering it under threat of 
magic punishment. Various animals or fish, fruits 
and vegetables might become tabu for certain 
members of a tribe and not for others. This tabu 
power was often used by native chiefs and priests in 
place , of laws, and it was held in such terror that 
violations were exceedingly rare. 

The word “charm” is also used to describe talis- 
mans, amulets, mascots, and any object which is 
carried to bring good luck. Almost anything may 
become a charm in this sense. Usually the person 
discovers the magic properties of the object himself. 


MAGIC RITES TO CURE ILLNESS 



The sick man is lying down with his head in a relative’s lap. The ,l medicine’ ; 
is in the curved hollow.horn lying over the patient’s body, and the “witch doctor” 
is performing incantations to drive away the demons which the natives believe 
to be the cause of the trouble. 
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Present-Day Superstitions] 


j M A GIG 

and while it may be a charm for him, it is often sup- 
posed to bring bad luck to any other person. The 
most general use of talismans and amulets is to guard 
against the “evil 
eye,” the fear of 
which exists in one 
form or another in 
almost all parts of 
the world. Certain 
persons are be- 
lieved to have this 
evil eye and to 
bring disaster to 
anything they gaze 
at, unless proper 
magic protection is 
provided. 

When a charm is 
believed to be not 
merely an instru- 
ment of magic but 
the actual dwelling 
place of a certain 
spirit, it is called a 
“fetish.” The wor- 
ship of fetishes is 
usually regarded as 
a form of religion, 
but it has many of 
the characteristics 
of ordinary magic. 

Fetishism plays a 
large part in the 
voodoo practices 
mentioned above. 

While most 
forms of magic are 
based on the belief 
that evil spirits are 
particularly num- 
erous and likely 
to injure mankind, 
there arises also a belief in good spirits. Along 
these lines, the practice of magic came to be divided 
into black magic and white magic; the former being 
used to do harm, the latter to combat this harm and 
do good instead. 

The special magician or sorcerer has existed wher- 
ever a belief in magic prevailed. Under the name of 
necromancers, wizards, witches, conjurors, medicine- 
men, soothsayers, diviners, and a hundred other 
titles, they posed as persons who had unusual powers 
over the spirit world, could foretell the future or read 
the secrets of the past. They were everywhere re- 
garded by the people with fearful respect. In Chris- 
tian countries persons suspected of dealing with the 
powers of evil were persecuted severely (see Witch- 
craft), But many of their practices were regarded 
as beneficial, even in Europe, in the Middle Ages and 
later. Studies in magic frequently led to important 
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scientific discoveries, for the sorcerers in contriving 
their magic philters and other drugs made wide 
researches in chemistry, while those who studied the 

influence of the 
stars on human 
life learned many a 
valuable fact about 
astronomy. 

In common 
practice, however, 
their so-called skill 
was directed 
toward interpreting 
dreams, getting in- 
formation about the 
future from their 
“familiar” spirits, 
and, in almost all 
cases, deceiving a 
superstitious public 
for their own per- 
sonal profit. 
Among the intelli- 
gent, their fraud 
was usually 
suspected, and it 
was the Roman 
Cato who “won- 
dered how one 
diviner could meet 
another on the 
street without 
laughing.” 

While modem 
man prides himself 
on having thrown 
off all such super- 
stitions, remnants 
of magical belief 
are found even 
among fairly 
intelligent people, 
and many of these are regarded seriously. Under 
this head come all the delusions about broken 
mirrors, walking under ladders, the number 13 , 
Friday, lucky coins, spilling salt, wish-bones, black 
cats, opals, and a thousand other things that are 
supposed to bring good luck or bad luck. Medical 
superstitions also remain too numerous to mention. 
Any almanac will give a list of zodiac signs which are 
believed to govern the planting of crops, the treat- 
ment of farm animals, and to perform other functions 
equally magical, even to influencing the character 
and fate of those born under them. 

In place of the old magician, we have today the 
fortune teller, the clairvoyant, the crystal-gazer, 
the palm-reader, while many of the practices of the 
spiritualistic mediums, and such contrivances as 
the ouija board are looked upon by most scientists 
as relics of the magic arts. 


THE WITCH DOCTOR’S ‘‘WATCH DOG” 



The African witch doctor is away, and he has set up this grotesque image before 
his door. He has no fear that burglars will visit his establishment during his 
absence, for no native would be foolhardy enough to brave the mighty powers 
which he believes this image possesses. 
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) How Medicine Men Used Magic 

How Modern Magicians Mystify Their Audiences 



Pulling a rabbit out of a hat, the 
classic trick of stage magic. The 
performer is John Mulholland. 


|HE FIRST magicians 
were primitive priests. 
In order to impress 
their tribesmen with 
the power of the gods, 
they would perform 
certain tricks which 
they had discovered. 
Savage medicine men, 
for example, pretended 
to remove, from the 
bodies of sick people, 
stones and other ob- 
jects, which they 
claimed had been con- 
jured into the invalids 
by unfriendly sorcer- 
ers. What they really 
did was to conceal the 
objects in their clothes 
when they went to call on sick people. If the invalid 
had any pain he would be asked to point out where 
it was. The medicine man would then secretly take 
the object from his clothes, hide it in his hand, and 
then pretend to pluck it from the painful spot. They 
had few tricks and they were all simple. 

This priestly magic continued for thousands of years 
before there was any other kind of magic. Even today 
many savage tribes have magician priests. In civilized 
countries, too, men use magic tricks while pretending 
that they are able to foretell the future. 

Origin of Magic Entertainment 
What we mean by magic today, however, is a form 
of entertainment. The magician is an entertainer— an 
actor pretending that he can 
do the impossible. Modern 
magic does not come down to 
us from the work of the pagan 
priests, but from the traveling 
entertainers of the Middle 
Ages. There were musicians, 
storytellers, and acrobats, as 
well as magicians, among 
those gipsy-like strolling play- 
ers. They performed in the 
castles for kings and nobility 
and in the market places for 
the common people. At first 
these magicians, too, knew 
but few tricks. The difference 
between them and the earlier 
self-styled sorcerers was that 
the magicians claimed no alli- 
ance with devils or pagan gods. 

They offered their magic 
merely as entertainment. 

Little by little, during the 
centuries, magicians invented 


further feats. They wished to be thought wise and 
therefore called their performances “amusing physics” 
and “natural magic,” and styled themselves scientists 
and “professors.” Even during the last century 
almost all magicians were called “professors.” In 
order to carry out their pose as scientists they used 
very complicated-looking, gaudily painted apparatus, 
and presented their tricks with the aid of magnetism, 
electricity, and other natural forces little known to 
their audiences. 

Tricks Change as Science Spreads 
Science and invention have gone so far in the last 
75 years that many of the old tricks would now be 
laughable. Audiences were once tremendously im- 
pressed when a voice came out of a trumpet, which 
was swung on cords from the ceiling. Today audiences 
would imagine, though wrongly, that radio was used. 
It became necessary for magicians to give up most of 
their elaborate mechanical tricks and their scientific 
claims when everyone became used to- having me- 
chanical things around the home. 

The way in which secret knowledge can be made into 
a feat of magic was shown by the explorer who fell 
among wild Indians. Some of the Indians were kind to 
him— they fed and protected him; some of them were 
unpleasant and hostile. To the friendly Indians he gave 
presents of common matches. To the unfriendly Indi- 
ans he gave safety matches, which looked the same to 
them. Thus his friends got matches which would strike 
anywhere, and they were able to light their campfires 
without bow and drill or flint and steel. But his enemies 
could scratch until they were tired without getting a 
spark. Yet when they brought back their safety matches 
to complain about them, the explorer would strike the 

STREET MAGICIAN OF NAPOLEON’S TIME 


’ . • 




it 




' ... - 


iiir 


’W" 



This old print shows a traveling magician performing simple tricks in a public square. 
Notice the apron with the large pocket, which was the badge of his profession. 
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I MAGIC 

matches on the box which he had kept, and give the 
Indians a lecture on the duties of hospitality. 

The explorer was a magician to the Indians, but 
not to the people who were familiar with matches. To 
be a magician to civilized audiences, a man needs, 
besides his secret knowledge, three tilings : psychology 
(which in this case means knowing how to keep the 
audience from noticing all that is being done), skill of 
hand and body, and special apparatus.. When he has 
these three elements, he can, with the proper acting, 
make them into magic. The true art of magic lies in 
the performance. The tricks alone are merely puzzles, 
and what makes them mystifying and entertaining is 
the way they are done. 

The Psychology of Deception 
Undoubtedly the most important factor is that the 
magician should keep the audience from noticing all he 
does. That is called the psychology of deception. If 
you are able to control people’s attention, you can be a 
magician with little skill of hand and no apparatus. 

For instance, you can start playing with a coin. 
Accidentally, you drop it on the floor. If you can im- 


Magic Quells a Rebellion 


only forgets that you have done it, but scarcely notices 
your movement at the time it takes place. 

Another device is to make people look away from 
you during part of the trick. You merely call their 
attention to something at a distance. If this is done 
naturally and with a reasonable excuse, everjmne will 
follow your suggestion. So long as the attention of the 
audience is fixed on something else, what you do will 
escape notice. 

Distraction of the mind may be just as important 
as distraction of the eye. By this means the magician 
draws attention away from his method. If he is doing 
a mechanical trick, he talks about skill of hand, magic 
words— anything but mechanics. He tries to mislead 
the thoughts of the audience. 

Robert Houdin, the great French “father of modern 
conjuring,” provided a fine example of this when his 
government sent him to Algeria. His task was to dis- 
credit the tricks of the native priests (who kept 
encouraging rebellion) by showing tricks better than 
theirs. Among his favorite tricks was that of a wooden 
box with an iron bottom, which could be immovably 
stuck to the stage by turning 
on a strong electromagnet. 
Houdin announced that he 
could make anyone, no mat- 
ter how strong, as weak as 
water. He called on a power- 
ful Arab and told him to lift 
the box, which the man did 
with ease. Then Houdin 
said that he would take the 
man’s strength away with a 
magic word. The word, of 
course, was a signal to a 
helper to turn on the electro- 
magnet. Then Houdin de- 
fied the Arab to lift the box. 
The Arab wrestled until he 
was breathless, but he could 
not get it so much as an inch 
off the floor. From this the 
Algerians concluded that the 
French could bewitch them, 
and they fell away from 
their priests. 

Importance of Timing 
Another element of the 
psychology of magic is tim- 
ing. In this, magic is rather 
like baseball batting. The 
batter must not only swing 
his bat to the right spot, but he must swing it at the 
right instant. According to The manner in which an 
action is performed and the time at which it is done, 
a magician can impress an audience with what he is 
doing, or he can make them fail to notice that he did 
anything at all. 

In the trick of making a coin disappear, you would 
surely be found out if you simply dropped the coin, 


ROBERT HOUDIN’ S HISTORIC TRICK 



How Houdin stopped a rebellion is described in the text. The trick was reproduced in this 
scene from the film called, ‘The March of the Years’. The noted magician, Elmer P. Ransom, 
plays the part of Houdin, and John Mulholland plays the role of the baffled Algerian priest. 


itate— convincingly— the familiar action of picking it 
up, no one will suspect that you ‘have actually left it 
on the floor, even though you have not taken the pre- 
caution of stepping on the coin as you pretend to pick 
it up. Then a few moments later you can show that 
your hands are empty, and people will be vastly sur- 
prised that the coin has disappeared. Because you 
have done a perfectly natural act, the audience not 
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Speed of Motion Not Important 



MAGIC 


‘WOMAN SAWED IN T WO’-THURSTON’S FAMOUS ILLUSION 



In this spectacular trick, a woman stretched herself out inside the coffin-like box, the sides were closed, and Thurston sawed 
down through a joint in the middle. Then the halves of the box were pushed apart with the result shown here. Many explanations 
of the trick have been offered, including the obvious suggestion that two women were used. But Thurston never made public his 
method. Professional magicians are bound in honor not to reveal their secrets or those of their colleagues. 


pretended to pick it up, and said, “It's gone!” After 
you have pretended to pick up the coin, you continue 
to act exactly as you did before— you go on apparently 
passing it from one hand to the other. Soon everyone 
has forgotten that you dropped the coin. The audience 
is positive it is still in your hands. Some, indeed, will 
be willing to swear later on that they actually saw it. 
It will be easy, then, for you to say, “I am going to 
make this coin disappear. Watch. It’s gone!” 

This is the simpler kind of deception— pretending to 
do a familiar action (handling the coin) without really 
doing anything. The other kind is doing a secret 
action in addition to what you seem to be doing. If 
you pretend to take a coin in your left hand, really 
retaining it in your right, and do it convincingly 
enough, everyone will believe that the coin is in your 
left hand. Later, when you open that hand, the coin, 
from the audience's viewpoint, will have mysteriously 
disappeared. But your finger skill will be useless if 
your timing is wrong. 

Sleight of Hand and Showmanship 

Most people have a wrong idea of sleight of hand, 
probably from the untrue slogan, “the quickness of the 


hand deceives the eye.” Sleight of hand must be done 
slowly and gently, for quick, jerky motions attract 
attention, and the art of the magician lies in keeping 
attention away from his secret actions. The very 
slogan about the “quickness of the hand” is repeated 
by some magicians to mislead the spectators, so that 
they will watch alertly for some swift movement by 
the performer and fail to notice the normal motions 
with which the trick is actually done. 

The great sleight-of-hand performers, like Leipzig, 
Victor, Cardini, Mora, and the Bambergs, are dis- 
tinguished, not by quickness, but by absolute natural- 
ness and perfect certainty of motion. Sleight of hand 
is like surgery, not like fast piano playing. Pianists 
and many other musicians, to say nothing of jugglers, 
are trained for quick motions, but the e}^e is never 
deceived. Sleight of hand is merely doing a little 
more, or a little less, than you pretend to do. 

Another important element in magic is to present 
the tricks so that the audience likes them. The magi- 
cian's term for this is “showmanship.” It is really the 
psychology of presentation. It means that the magi- 
cian interests his audience in his work by his pleasing 
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Harry Houdini won world-wide fame 
for his ability to get out of prison 
cells and to escape from handcuffs. 


manner, his friendly 
conversation, and by 
his knowing at all 
times just what to do 
next. A boring per- 
son who has learned 
some tricks is still 
boring, even if the 
tricks are puzzling; 
an entertaining per- 
son who knows tricks 
is a magician. 

Equipment of 

the Magician 
There is a vast 
amount of apparatus 
designed to help the 
magician perform his 
mysteries. It would 
take a much larger 
volume than this to 
list it all. Much of 
the apparatus is nev- 
er seen by the audi- 
ence at all and fre- 
quently the equip- 
ment which is shown 
to the audience has 
very little to do with 
the trick. There is 


hardly a familiar small object which has not been used 
for a trick, but coins, pieces of paper, cards, handker- 
chiefs, rope and string, eggs, and balls are most com- 
monly used. It will be found that once a trick has been 
learned with an egg, for instance, it can also be done 
with a ball, or a rolled-up handkerchief. Feats in 
which people or large animals 
play a part usually can be done 
only on a stage and they require 
special mechanical equipment. 

Professional magicians tend 
to specialize along certain lines. 

Alexander Herrmann did most- 
ly small tricks. Harry Kellar, 

Howard Thurston, Horace 
Goldin, and Nicola became fa- 
mous because of their large 
tricks— making a girl float in 
air, or sawing her in half, caus- 
ing a horse to vanish, or making 
a lion in a big iron cage myste- 
riously appear. Houdini 
achieved his fame with tricks 
which permitted him to escape 
from any box, bag, or handcuffs 
into which he was put. T. Nel- 
son Downs specialized in tricks 
requiring only coins, and Gus 
Fowler did his tricks only with 
watches and clocks. 


Magicians like to 
make their tricks 
seem like the tilings 
done in fairy tales. 
Because stage magic 
and fairy tales are so 
much alike, many 
people forget to dis- 
tinguish one from the 
other. There is an old 
Chinese fairy tale 
about a boy who 
threw a rope up in 
the air in such a way 
that it stood on end. 
The rope then grew 
until its end was 
away up in the sky. 
The boy climbed up 
the rope and disap- 
peared. The story is 
very much like Jack 
and the Beanstalk. 
Someone forgot that 
he had merely read 
about the boy and 
the rope, and told of 
having seen it all 
done by “a famous 
Hindu magician . ” 


MAGICIAN PLUS ACTOR 



John Mulholland perfected the blend 
of skill in magic with stagecraft. 
Here he is a “Japanese magician.” 


MASTER AT SLEIGHT OF HAND 



Cardini has just “found” that fan of cards in the air. 
Only years of practise could account for his smooth 
and graceful technique. 


All over the world, people who knew nothing about 
magic believed him and kept the old tale alive. 

How to Learn Magic Tricks 
The way for you to learn to do magic is, first, to read 
books describing tricks. When a trick particularly ap- 
peals to you, study it until you know just how to do it; 

practise that one trick over and 
over until you can do it very 
smoothly. Then pick out a sec- 
ond trick and learn to do it well. 

Do not try to learn to do 
more than one trick at a time. 
As a beginner you will be wise 
to limit yourself to only five 
or six tricks until you have so 
perfected yourself in doing 
them that people are interested 
and entertained in watching 
you perform. When you have 
reached the point of being able 
to entertain with half a dozen 
feats of magic, you will find it 
easy to add more elaborate 
tricks to your program from 
time to time. 

(For books about magic and 
magicians, see the section on 
Magic in the bibliography 
that accompanies the article 
Hobbies.) 
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MAGNA CARTA. “Why do they not ask for my 
kingdom? I will never grant such liberties as will 
make me a slave !” Such was the angry answer of 
King John of England to the 
first demand of his barons for 
a charter of reforms. 

His tyranny, his wicked- 
ness, and his weaknesses had 
united against him all classes 
of his kingdom — nobles, 
churchmen, and townsmen. 

And while he was waging a 
losing war on the Continent, 
seeking to recover his French 
dominions, the leading bar- 
ons of England had secretly 
met together and sworn to 
compel the king to respect 
the rights of his subjects, as 
provided by previous law and 
custom. 

In various ways John 
sought to break up the forces 
that confronted him, but even 
his assumption of the Cru- 
sader’s cross was in vain. 

On June 15, in the year 1215, 
he at last met the nobles “between Staines and 
Windsor, in a meadow which is called Runnymeade,” 
on the Thames River. Deserted by all but a handful 
of personal followers, he was forced to affix his seal 
to the Great Charter— called Magna Carta in Latin, 
the language in which it was written. In every 
great controversy between the crown and the rep- 
resentatives of the nation since that time this im- 
mortal document has been invoked and today it is 
still regarded as the chief bulwark and defense of 
men of English speech everywhere against tyranny 
and arbitrary power. 

It is said that when King John granted the Great 
Charter he smiled and spoke pleasantly to the lords 
about him, but that as soon as he reached his own 
chamber he threw himself on the floor in a mad rage, 
gnashing his teeth and biting the rushes with which 
the floor was strewn. 

Foundation of English Law 

Since that day the Charter has been confirmed 
repeatedly by succeeding kings of England, and has 
become a part of English law, and the foundation of 
the constitution of every English-speaking nation. 

Historical students today agree that the barons 
were not so unselfish as once was thought. They 
were chiefly interested in securing their own rights 
and they paid little attention to the rights of the 
common people or the constitutional liberties of the 
realm as a whole. Thus the charter in its 63 “chap- 
ters” or sections deals for the most part with feudal 
rights and duties which became obsolete when 
feudalism died out. Its chief permanent importance 
is that it established the principle that “the king is 


below the law” and not above it. In later days new 
and more liberal meanings were read into some of its 
provisions, and so all classes came to reap the benefits 
which the barons won for 
themselves. But modern 
writers find in it no such 
guarantees of jury trial or 
power of parliament over 
taxation as were found in the 
Charter by 17th- and 18th- 
century legal writers. 

Two of the most impor- 
tant provisions of the Great 
Charter are these: 

“No free man shall be ar- 
rested or detained in prison, 
or deprived of his freehold, 
or outlawed or banished, or 
in any way molested; and we 
will not set forth against him, 
or send against him, unless 
by the lawful judgment of 
his peers and by the law of 
the land.” 

“To no one will we sell, to 
no one will we refuse, or 
delay, right or justice.” 
Magnesium. Two qualities make magnesium 
conspicuous among the metals : first, it is the lightest 
of the common metals; second, powdered or shaved 
into thin strips it burns almost unquenchably. Hence 
it is in great demand for alloys to make airplanes and 
for incendiary bombs and flares. It is about one- 
third lighter than aluminum. 

Magnesium is one of the most abundant substances 
in nature, but it is too active chemically to exist free. 
One of the common ores is magnesite (magnesium car- 
bonate, MgCOs), a marblelike rock used in making 
firebrick. Another is dolomite , a calcium magnesium 
carbonate. Two magnesium salts, the chloride and the 
sulphate, are abundant in sea water. A cubic mile of 
sea water contains about five million tons of magne- 
sium. Another source is the brine wells of Michigan 
that are the basis of Michigan’s great chemical industrjr. 

Before war broke out in 1939, world production of magne- 
sium was about 30,000 tons a year. The United States got 
about 3,500 tons from wells at Midland, Mich. War demands 
then led to an American program for producing several hun- 
dred thousand tons a year, in part from sea water at Free- 
port, Tex., and in part from ore deposits in California, 
Nevada, Washington, and Texas. Sir Humphry Davy proved 
the existence of magnesium in 1808 ; the pure metal was ob- 
tained in 1S30. The mild alkali, ?nilk of magnesia , is magnesia 
(Mg (OH) 2 ) dissolved in water. 

MAGNET. To see “modern magic” at work, we need 
only notice how steel scrap is moved in a modem mill. 
A traveling crane drops a huge metal disk upon the 
scrap, and instantly hundreds of pounds of metal cling 
to the disk. The crane moves - the load wherever it is 
wanted, and presto! the metal falls off as though re- 
leased by magic. Actually, of course, the only “magic” 
is the use of the once mysterious force of magnetism. 


THE SIGNING OF MAGNA CARTA 
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At the demand of barons and churchmen, King John 
signs the document that put the law above the royal will. 
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I MAGNET I 1 

This machine is simply a powerful electromagnet, big 
brother to the tiny toy “horseshoe” magnets. 

What is magnetism? For centuries men have known 
that a certain iron ore, popularly called “lodestone,” 
has the remarkable property of attracting other bits 
of iron. Because it was found THE ^skull cr 

in large quantities near the r— ''IMP 

ancient city of Magnesia in ftwtt 

Syria, the early Greeks and 

Homans called lodestone wM 

magnes , from which “mag- fjp 

netism” is derived. Those j & 

early investigators discov- ll g 

ered that the magnetism of | R m 

lodestone is “catching.” Iron P il 

rubbed over lodestone be- I , 

comes itself magnetic. II 

North and South Poles j J j 

If you test a magnetized f ( / 

knitting-needle, you will find dr 

that either end will attract II 

unmagnetized iron equally /[ M ( 

well. The ends seem to be / \ \ 

alike; but they are not, as 
you will quickly see if you 

suspend the needle from a j||J|gS||l|p 

fine thread tied to its middle. 

The needle will swing around 

until one end points toward 

the north and the other 

toward the south. This is j s 

why every magnet is said to 

have two poles — a “north- | J 

seeking pole” and a “south- 

seeking pole,” usually called 

simply the north pole and the 

south pole. This principle ! 

gives us the magnetic com- 

pass ( see Compass, Mag- 

netic). If you bring another • 

magnetized knitting-needle 

near the first one, you will 

observe another fundamen- 

tal principle of magnetism. 

While the north-seeking end 

of one needle will be strongly j|||ip|^ 

attracted by the south-seek- | ||pF 

ing end of the other, the * mil 

two “norths” and the two j VU/ 

“souths” will vigorously [ W 

repel each other. The rule a powerful lifting magnet 
is that unlike poles attract; *^1^8 era. 
like poles repel. used to break up metal c; 

Dr .William Gilbert (1540- turned ° S ’ “ faUs ° n “ 
1603), leading scientist in England during Queen Eliz- 
abeth^ reign, first realized from the behavior of 
small magnets at various points on the earth’s surface 
that the earth itself is a gigantic magnet. But we 
must note that what we call the earth’s “north pole” 
in the geographic sense is in the terminology of mag- 
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Magnetism is “Catching” 


netism really its south-seeking pole, since it attracts 
the north-seeking poles of ordinary magnets ( see Earth) . 

The space around a magnet in which its influence 
is exerted is called its “field.” Through this field 
appear to run “lines of force” with a definite direc- 
„ tion or “flux,” as illustrated 
c R A cke. R ’ at WOR by the pictures on the next 

page. If we place a piece of 
|||p iron in this field, the lines 

of force will tend to crowd 
into it, because they travel 

f through iron easier than 

through air. In technical 
terms we say the “mag- 
netic permeability” of iron 
is higher. This helps explain 
how the “catching” quality 
of magnetism extends more 
j or less throughout the mag- 
| netic field, so that magnet- 
| ism can be transferred or 
j “induced” without actual 
o 1 contact. An interesting proof 

of this and other important 
magnetic facts can be given 

liililltllili • a k ar s °ft 

iron anc * a com P ass - F^st, 
test the bar with the com- 
I pass to make sure that it 
is not already magnetized, 
i Next, point one end of the 
i bar toward the north pole 
(as indicated by the com- 
! P ass ) and strike the other 
I end a few sharp blows with 
a hammer. Now test the 
bar again, and you will find 
it has become magnetized. 
^ Theory of Magnets 
What has happened? The 
magnetic lines of force in 
the earth’s field have in- 
duced magnetism in the 
gl|lF ; non. According to the theory 

W? of magnetism, each of the 

^ j millions of molecules of iron 

* j that make up the bar is a 

j tiny natural magnet; but 
| these are ordinarily arranged 

j in a helter-skelter fashion, 

here shown raising a huge so that they neutralize one 
poimds, known m the slang anot he r . When the hammer 






A powerful lifting magnet is here shown raising a huge SO that they neutralize One 

piece of metal weighing 12,000 pounds, known in the slang 

of the shop as a “skull cracker.” The “skull cracker” is another. When the hammer 
used to break up metal castings. When the current is Jars them n PTPOf, mnnv of 
turned off, it falls on them with shattering force. « J, lL . } d srLdJ ' 01 

them swmg around m line 
and during Queen Eliz- with the earth’s magnetic field. As proof of this, turn 
from the behavior of the bar east-and-west and hammer it again. You will 
;s on the earth’s surface find its magnetism has vanished. The molecules have 
antic magnet. But we been disarranged and no longer work in harmony, 
tie earth’s “north pole” This theory that all magnets are made up of tiny 
le terminology of mag- lined-up molecular magnets rests on many other 
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How Heat Affects a Magnet 
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Two magnets — a horseshoe magnet and a bar magnet — are shown here, 
each covered with a sheet of glass upon which iron filings have been 
sprinkled. The filings have arranged themselves in symmetrical patterns, 
which show us how the lines of magnetic force are exerted in the sur- 
rounding space and from pole to pole. 


MAGNOLIA IN FULL DRESS 




facts.- .Heat a permanent magnet red hot, which rent is flowing (positive to negative) around the turns 
disturbs its molecular structure, and its magnetism of wire, then the thumb will point to the north pole 
disappears. Break a of the magnet The 

magnet m two, and jv ^^--v r: *- . •, strength of an electro- 

2. new north pole and a {-o , *o: 1 ; -j j ^ ^ ^ l 7 : ^ magnet depends upon 

new south pole will be the number of turns 

formed at the break. of wire and the amount 

Hard steel, in which : of current flowing 

the molecules are 'AtyAA; V 7* V / through them, 
densely packed to- MAGNOLIA. The 

gether, is much harder B 7*B : 1^1 :>•* creamy-white blos- 

to magnetize than soft soms of the great- 

iron, but keeps its flowered magnolia 

magnetism better once make this tree a ver- 

it is acquired. • stable queen of our 

Some other metals, parks and gardens. 

clliefly r nickel and CO- Two magnets — a horseshoe magnet and a bar magnet — are shown here. The glossy evergreen 

Vinlf l-mno -rr>nrrrmfi'« each covered with a sheet of glass upon which iron filings have been * n> 

uait, iia% e magnetic sprinkled. The filings have arranged themselves in symmetrical patterns, leaves IOrm a lit Set- 
properties similar to which show us how the lines of magnetic force are exerted in the sur- ^ n(T f or the flowers 
f. . . . . rounding space and from pole to pole. , ? , „ . , 1 

those of iron, though which are often eight 

much feebler. Mixing these with non, however, often to twelve inches in diameter. The flowers emerge from 
yields alloys of great magnetic value (see Alloys), their furry brown buds in May and June and are suc- 
Permanent magnets play an important part in our ceeded by conelike fruits which are reddish when ripe, 
lives. They are used in telephone receivers, speed- In its natural state this tree attains a height of 70 to 

ometers, electrical measuring magnoliainfu ll pres s 10 °, feet > ^ straight trunk 

instruments, magnetos, and r ~" 1 anc s P readln S kmbs. It is native 

countless other defaces. Usually to the southeast, from South 

they are bent in horseshoe form, Carolina to Louisiana. The per- 

which, by bringing the poles fume * s h eavd y fragrant, 

close together, concentrates the |ff|f The sweetbay is very much 

strength of their field. Illr ^81P^ more widely distributed than 

Electricity and Magnets . jir ^ J||NlSi!p the great-flowered species, but 

The connection between elec- - neither in size nor beauty can it 

tricity and magnetism, de- compare with its magnificent 

scribed in detail in the article ( x ;JEppfr cousin. It is native from Massa- 

on Electricity, is one of the • ^ chusetts to Florida and west- 

most important principles of fei ward to Louisiana, varying from 

science and indusfay. It is the a mere shrub to a height of 50 to 

basis of the electric generator 60 feet. The cucumber tree, 

and motor, giving us power, - which bears greenish-yellow 

light, and transportation; of §||||®g^' 7 blossoms, is another American 

the telegraph and telephone; T type. It is so named from the 

and of many of the essentials of fruit, which when green resem- 

radio. Here we need only exam- * if ; bles a cucum k er * 

ine a simple electromagnet. ’'.VU ^|||||| Found in Many Lands 

Take a short iron rod, like a Altogether there are about 

common bolt, and wind around > 35 species of magnolia, native 

it about 50 turns of insulated to the Himalayas, India, and 

wire. Connect the ends of the * other regions in Asia as well as 

wire to an ordinary dry cell. to many parts of Central and 

At once the bolt becomes a North America. Some are ever- 

strong magnet. Disconnect the Distinguished by leaves much larger and longer green and others deciduous, 

wire and most of the mag- Penns^ivaSl^outMo AilbaSa^nd Mil- while the blossoms range from 

netism disappears. Here we white and U S ht y ellow to dee P 

have the essential value of the rose and purple, 

electromagnet — that its action can be controlled at By selection and cross-breeding additional beau- 
will. In all other essentials it obeys the same rules as tiful varieties have been produced, which flourish 
a permanent magnet. A simple way to determine its in hothouse, garden, and park. The range of some 
polarity is to grasp it with the right hand so that the species has been extended and beautiful specimens 
fingers are pointing in the direction in which the cur- may now be found flourishing in regions far separated 
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Distinguished by leaves much larger and longer 
than those of other magnolias, the umbrella tree 
grows from Pennsylvania south to Alabama and Mis- 
sissippi. The flowers of this species have an un- 
pleasant odor. The fruit cone is rose-colored. 


FILINGS TELL °f the magnet The 

strength of an electro- 
magnet depends upon 
the number of turns 
of wire and the amount 
of current flowing 
through them . 

; Magnolia. The 

• cr eamy- whi t e b 1 o s- 
soms of the great- 
r A>; flowered magnolia 
ma ke this tree a ver- 
M • ib a t > le queen of our 

C ‘S€£J P ar ks and gardens. 

,nd a bar magnet — are shown here. The glossy evergreen 

upon which iron filings have been „ n, , 

hemselves in symmetrical patterns, leaves IOrm a LLt Set- 
netic force are exerted in the sur- ting for the flowers, 
from pole to pole. 1 ? . . 1 

which are often eight 
to twelve inches in diameter. The flowers emerge from 
their furry brown buds in May and June and are suc- 
ceeded by conelike fruits which are reddish when ripe. 
In its natural state this tree attains a height of 70 to 
„ TTTT 100 feet, having a straight trunk 

1 and spreading limbs. It is native 

sou fkeast, from South 
Carolina to Louisiana. The per- 
fume is heavily fragrant. 

The sweetbay is very much 
more widely distributed than 
^ great-flowered species, but 

neither in size nor beauty can it 
compare with its magnificent 
cousin. It is native from Massa- 
Jg&lm chusetts to Florida and west- 

ward to Louisiana, varying from 
ifeTty) a mere shrub to a height of 50 to 

60 feet. The cucumber tree, 
\ wliich bears greenish-yellow 

blossoms, is another American 
^T e - It is so named from the 
fruit, which when green resem- 
-Jaa bles a cucumber. 

; Found in Many Lands 

Altogether there are about 
^ 35 species of magnolia, native 
to the Himalayas, India, and 
other regions in Asia as well as 
to many parts of Central and 
North America. Some are ever- 
nuch larger and longer green and others deciduous, 
uthto Slbamaa e nd Mil- while the blossoms range from 

“conel^rose-wlored^’ white and d ght yellow to deep 
rose and purple. 

By selection and cross-breeding additional beau- 
tiful varieties have been produced, which flourish 
in hothouse, garden, and park. The range of some 
species has been extended and beautiful specimens 
may now be found flourishing in regions far separated 
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from their native haunts; for instance, the great- 
flowered magnolia is found as far north as Pennsyl 
vania, and Chinese species grace gardens in both 
England and America. The genus is named for Pierre 
Magnol, a French botanist of the 17th century. 

Scientific name of the great-flowered magnolia, M agnolia 
grandifiora. Bark brownish-gray, with scales of about one 
inch in length, lying close together. Leaves simple, alter- 
nate, evergreen, entire, ovate. Mowers cream-white, with 
heavy lemon fragrance; 6, 9, or 12 petals. Bruit .a reddish 
conelike pod, about the size of-a hen’s egg. 

Magpies, Jackdaws, and Rooks. These noisy 
birds are a robber-band that, with the jays and ravens, 
belong to the crow family (Corvidae). Magpies are 
handsome birds, from 16 to 20 inches long, with 
glossy black and snow-white plumage, and long 
pointed tails. They are found in the Old World and 
in western North America. If encouraged they make 
friends with human neighbors and are easily tamed. 
The magpies build their nests with consummate art, 
leaving a hole in the side for admittance, then covering 
the whole upper part with an interweaving of thorny 
sticks. This serves as a retreat protecting them from 
the attacks of other birds. The magpie is a crafty ras- 
cal, accused of every crime. To other birds 

he is ever a foe, and sometimes he becomes r- A { ^,^ 

too familiar with human property. His call 
is a rasping cack, cack, and a garrulous 
gabble intermixed with whistling notes. 

Hence he is a “chattering magpie.” ? 

The jackdaw and rook are both Old . I|S|^ 
World birds. The rook, a bit smaller than 
the crow, has a decided purplish tinge over 
his plumage. The adult birds shed .the ilpffl 
face feathers, leaving the skin about the Ml 
bill bare. They feed entirely on insects and 
grain. . Rooks nest in large communities or 
rookeries. The winter habits vary; some 
migrate south and some remain in the same 
district throughout the year. The jackdaw 
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SOCIETY LIFE IN 
ROOK TOWN 


Jackdaws are not very 
particular where they 
build their nests — 
abandoned rabbit 
holes, church belfries, 
holes in rocks. But 
they become very 
fond of these nests 
once they have picked 
them out, and come 
back to them year 
after year. 
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These, are rooks— English rooks— a little group on a dead tree by a wall. 

nest f f m ,? ng the old elms of the English estates you will find them by 
hundreds and by thousands, particularly in the evening when they come to roost. 


A striking suit of black and white and a long tail, black with 
greenish iridescence, make the American magpie conspicuous. 
He finds much of his food on the ground, and hops about with 
great agility picking up grubs, snails, and grasshoppers. 

wears a black coat with a gray collar. Its food habits 
are like those of the rook, with which it often lives 
in company. Jackdaws find almost any nook or 
cranny a suitable nesting site; rock cavities 
^ or chimneys are equally acceptable. 

Scientific name of American magpie, Pica pica 
hudsonia; of rook, Corvus frugilegus; of jackdaw, 
Corvus monedula. The yellow-billed magpie, 
■K&t! Pica nuttalii , inhabits California. 

MAHOGANY. Prized for its beauty, dura- 
kility, and ease in working, mahogany has 
long been used for building ships and for 
S$|fg£j making fine furniture. The Spanish colo- 
nists found the wood when they came to 
W the New World and were soon using it to 
repair their sailing vessels. No one knows 
w hen mahogany was introduced into Eu- 
rope, but by the 18th century it was con- 
ife $ s ^ ere ^ by English cabinetmakers to be the 
mos t elegant of all woods. 

here they The mahogany tree is an evergreen and 
r n a b ts b rt grows in the West Indies and tropical Amer- 

dcs elfr But ica * ^ ofterL attains a height of 100 feet, 
ne’ very with a trunk 12 feet in diameter and a 
ve picked rea °h of 60 feet or more to the first limb, 
nd come Although the supply is abundant, the wood 
sar. is expensive because of the tremendous 

labor involved in getting it. There may 
be only one or two trees to the acre of 
dense forest, and paths connecting with the 
lllll main trails must be cleared to each tree 
iSp before felling can begin. In most places, 

after the tree is cut, it must be dragged 
by oxen or tractors to a river bed to wait 
for the floods to carry it to the seaboard. 
In only a few locations can the logs be 
transported by barge and train. 

c °i° r > mahogany ranges from fight 
li ^f S a S sI reddish tan to deep golden brown. In 
find 7 them a by S rain ^ va ™s from the plain stripe of 
:ome to roost, the main trunk to the swirling, figured 
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r Why Mahogany Is So Useful 

patterns near roots and limbs. It takes a high polish 
and need not be heavily stained, for it grows darker 
with age. Since it does not warp or shrink easily 
and glues well, it is much used for veneers. Because 
it can be formed easily and withstands dampness well, 
it is widely used for building small boats. 

Genuine mahogany is usually sold under the name of 
the place from which it comes, for example, “Honduras 
mahogany,” “Cuban mahogany.” Because of its pop- 
ularity, the name has been applied to many unrelated 
woods, such as certain hardwoods imported from the 
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Philippines as “Philippine mahogany,” and Khaya 
wood sold as “African mahogany.” These are in them- 
selves good woods, but others, including birch and 
gumwood, usually considered inferior to mahogany, 
are often stained and patterned to resemble it. 

True mahogany belongs to the genus Swietenia, of the fam- 
ily Meliaceae. Principal species, S. mahogani (Plorida 
and West Indies) and S. macrophylla (Mexico, Central and 
South America). Chief source of “African mahogany,” 
Khaya ivorensis; of “Philippine mahogany,” the lauan trees 
Shorea negrosensis and Pentacme contorta, and the tangile 
tree Shorea polysper?na. 
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“Down &ast" in the PINE TREE STATE 



M AINE. Maine is the 
child of Massachu- 
setts, of which it was a 
part until 1820. Perhaps 
the parental relation ex- 
plains why Bostonians 
still talk of going “down 
to Maine,” as “down- 
easters” from Maine talk 
of going “up to Boston” or “up to Massachusetts.” 

Maine today owes little to her parentage and much 
to her thrifty people and to her rich heritage of pic- 
turesque lands and waters. On the southeast are the 
deep cool waters of the Atlantic, delightful caves and 
bays, and a much indented and picturesque coast with 
excellent harbors protected by numerous islands. 
Covering the greater part of the state are great wooded 
wilds, splashed with countless lakes and cut by num- 
berless rivers and streams — a woodland where Rhode 
Island and Connecticut might be placed and lost to 
the world and to each other. For over half a century 
people have been coming here for recreation and rest, 


: S 

and the 800,000 pleasure 
seekers who now visit it 
each year find the same 
primitive charm that 
Thoreau and other tour- 
ists found a hundred years 
ago. Rolling hills and 
valleys cover most of the 
surface, with many low 
bare mountain peaks in the north and west. The 
solitudes are frequented by big game, the streams are 
full of fish, and the lakes abound with water fowl. 
Though railroads now cover or touch on every county, 
the rivers and lakes and the old trails winding here 
and there through the forests are still much traveled, 
just as they were in the days of the first explorers. 
Even Indians are not altogether lacking, for a few 
members of the once powerful Penobscot tribe remain 
to act as guides for tourists. You can drive up in 
an automobile to one of the many modern hotels; 
but you need go only a few rods away from the 
road and the clearing to be in the wildwood again. 


Extent . — North to south, 303 miles; east to west, 212 miles. Area, 
33,215 square miles (of which 2,175 square miles are inland water 
surface). Population (1940 census), 847,226. 

Natural Features . — Hilly surface with scattered mountain peaks. 
(Mount Katahdin, 5,268 feet). Largest lake, Moosehead. Principal 
rivers: Kennebec, Androscoggin, and Penobscot. Mean annual 
temperature, 42°; mean annual precipitation, 40". 

Products . — Potatoes and other vegetables, apples and pears, hay; 
poultry, cattle and dairy products; herring, lobster, cod, and other 
fish; paper, pulp, lumber products; cotton and woolen goods, boots 
and shoes; canned foods, granite, limestone, clay products, slate. 

Cities . — Portland (73,643), Lewiston (38,598), Bangor (29,822). 
Auburn (19,817), Biddeford (19,790), Augusta (capital, 19,360). 
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THE “PINE TREE STATE”— ITS 
SURFACE, ITS PRODUCTS, 
ITS OCCUPATIONS 
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The Fame of Aroostook County! 
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Nor is pleasure all that the 
wilderness yields. An immense jl® \s£ 
amount of timber is cut from it y' ■ tVf'si 

every year to be floated down the fe a& 

great rivers to the cities and there Pi 

converted into lumber and wood- ^ J 

pulp. Nearly 80 per cent of the & 
land area of the state is forested. ^ 

Its giant white pines, still abun- 

dant, gave Maine the name “Pine 

Tree State.” Its great stands of (X 

spmce make it one of the leading % 

states in the production of pulp 

and paper. The shift in recent *S 

years from lumber and timber to 

pulp and paper made ghost towns !®? 7 ^port^ 

of once thriving cities and gave 

birth to new ones. Bangor, on the ^ 

Penobscot River, once a great 

lumber market, is now primarily W 

a commercial and tourist center ^ ■ /T<$z 

for the lake region to the north. \' ■Jli 

On the other hand, such towns as |r ; . : _ 

Winslow, Millinocket, Rumford, 

and Woodland owe their growth ■ A ; 

almost wholly to the pulp indus- 

try. All have the advantage of 

proximity to the forests and water power to operate 

their mills. Augusta, the capital, on the Kennebec 

River, also has paper and pulp mills as well as textile 

mills and shoe factories. 

Although the soil is ungenerous for the most part, 
farming has recently shown phenomenal development 
in the most northern county — Aroostook, The fame 
of this section has gone all over the world as a region 
for the growing of potatoes. Modern methods in 
cultivation, combined with the unusual adaptability 
of the soil, not only make the average yield per acre 
exceptionally large but produce stock unexcelled for 
either food or seed. Hay, grain, and other crops also 
grow well in this section. South of the forest region 
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milk and vegetables and fine winter apples are pro- 
duced for the cities, and immense quantities of apples, 
squashes, blueberries, and sweet corn are canned and 
shipped. Maine-packed sugar corn leads in all the 
markets, and is claimed to excel that of all other 
states in quality. 

Waterfalls and swiftly flowing rivers make Maine 
rich in natural water power and have attracted many 
factories. Chief among them are those producing 
paper, wood-pulp, and other timber products, cotton 
and woolen goods, boots and shoes, while canning 
and preserving are also important industries. Up to 
1890 Bath was the chief shipbuilding center of the 
United States, and nearly half of the ocean vessels 
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Important Rare Materials 


Maine] 



of the country came from Maine. With the decline of 
the use of wooden vessels, however, the industry de- 
creased, and not until the World War did Bath again 
come into prominence as a great shipbuilding center. 

The fisheries of Maine are second among those of 
the New England states. Lakes and rivers abound 
with many kinds of fish. Commercially, herring 
(canned as “sardines”)* haddock, cod, and lobsters 
and clams are the most important. 

Maine ranks high in output of granite; it also pro- 
duces limestone, clay products, slate, mica, and feld- 
spar. A wide variety of minerals is found in the old 
worn-down mountains, but seldom in workable quan- 
tities. Maine has, however, a remarkably large number 
of rare minerals, among them pollucite, source of the 
metal caesium, used in radio and television tubes; 
beryl, source of beryllium, which is lighter and 
stronger than aluminum; and minerals for gems, 
such as tourmalines, golden beryls, amethysts, to- 
pazes, garnets, zircons, and many others. 

Portland, the largest and wealthiest city 
in the state, as well as one of the most beau- 
tiful in all New England, is renowned as the 
birthplace and early childhood home of 
Longfellow. Many densely shaded avenues 
have earned for it the title, “Forest City.” 

It is picturesquely situated on a peninsula 
extending into the island-dotted Casco Bay. 

Recalling his childhood, Longfellow says : 

I remember the black wharves and the ships, 

And the sea- tides tossing free; 

And the Spanish sailors with bearded lips 

And the beauty and mystery of the ships 
And the magic of the sea. 

Great steamers and graceful yachts have 
taken the place of the schooners and market 
boats that Longfellow knew, and busy fac- 
tories have sprung up in the city of Portland. 

Lewiston, second city in size, looks across 
the banks of the Androscoggin River to 
Auburn. These municipalities are really one 
large community in all respects except gov- 
ernment; they form the largest industrial 
unit in the state. Close by are an important 
group of thriving towns and a fertile agri- 
cultural region. Large manufacturing plants, 
with payrolls of over $6,000,000 annually, 
produce textiles and shoes. 

Along the same river is Brunswick, home 
of Bowdoin College, founded in 1/94. Here 
Longfellow studied with his college mates, 

Nathaniel Hawthorne and Franklin Pierce, 
later president of the United States, and 
here Longfellow was for seven years a pro- 
fessor. The University of Maine is at Orono. 

Among other important educational insti- 
tutions are Bates College at Lewiston; Colby College 
at Waterville; Bangor Theological Seminary at 
Bano-or ■ Ricker Classical Institute at Houlton. Teach- 
ers Tre trained at Presque Isle, Castine, Farmington, 
Fort Kent, Machias, and Gorham. 


Many of the old academies, the forerunners of the 
present high schools, are continuing their work, 
notably Fryeburg Academy, at Fryeburg, where 
Daniel Webster taught. 

The Climate and Summer Resorts 
Maine's climate is cooler than might be expected 
from its latitude because of currents from the North 
Atlantic. The cold of winter, however, has a uni- 
formity that makes it more agreeable to many persons 
than the changing temperatures of sections farther 
south. Thousands of visitors are attracted to Maine 
during the summer months because the heat is tem- 
pered by sea breezes and cool winds from the north. 
Among the outing places is Mount Desert Island, 
famous as the site of Bar Harbor, a community of 
magnificent estates, with stimulating air and incom- 
parable scenery. Here, too, is Acadia National Park, 
the first national park in the eastern states. It includes 
most of the island mountains, some of which rise almost 


out of the ocean itself to a height of more than 1,500 
feet. Near New Hampshire are the beautiful Rangeley 
Lakes, 1,000 feet above sea level — the fisherman's 
paradise; and farther north is Maine's largest lake, 
Moosehead.The old fort atPemaquid, held at different 


RETURNING FROM A DAY’S SWORDFISHING 



This schooner makes a profitable occupation of pursuing swordfish, as do 
many on the Maine coast. A keen-eyed lookout, high in the cross-tree, 
sights the swordfish, and directs the man at the wheel in the exciting chase. 
Standing in the little waist-high platform on the bowsprit, a harpooner waits, 
spear in hand and line coiled, to plunge the harpoon into the quarry when 
the boat overtakes it.' Occasionally a large fish will turn and attack a boat, 
plunging his sword so deep in the wood that he cannot withdraw it. 
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Once a Part of MassachusettTj 


times either by the French or the English and thrice 
rebuilt, is preserved in the Pemaquid State Park, not 
far from Bath. 

Various explorers touched the coast of Maine in the 
16th and the early part of the 17th centuries, and 
in these years both 
France and England 
claimed the territory. 

Maine was once a 
part of Acadia, famous 
in song and % story, 
for this name was 
given to the vast 
grant of land along 
the east coast, from 
about New Jersey to 
Newfoundland, which 
Henry IV of France 
set aside for coloniza- 
tion by the adventur- 
ous De Monts in 1603. 

The latter, with 
Champlain and others, 
explored the coast in 
1604. Maine was also included in the territory granted 
to the Plymouth Company in 1606 by King James I. 

First Attempt at Colonization 

A colony under the leadership of George Popham 
landed at the mouth of the Kennebec River in the 
late summer of 1607, built a fort and 15 cabins, a 
church, and a storehouse. Courageous, but unaccus- 
tomed to the severity of bitter winter weather, most 
of the group returned with the sup- 
ply ship in December; and before 
the remaining members embarked 
for their homeland in the spring, 
their brave leader had died. 

French colonization was likewise 
unsuccessful in this period, and 
before the first quarter of the 17th 
century had passed, the English 
were in control. 

In 1622, Sir Ferdinando Gorges 
and John Mason secured a grant 
in what is now southern Maine from 
the Council of New England, suc- 
cessor to the Plymouth Company. 

Well-organized groups of colonists 
established permanent settlements 
at York, Saco, Falmouth (now 
Portland), Cape Elizabeth, Scar- 
borough, and Biddeford. In 1650, 

Massachusetts began reaching into 
the territory and annexed towns 
and bought tracts of land from the 
Gorges heirs. When a new charter was given the 
Massachusetts colony in 1691, Maine was a part of it. 
During the next 75 years colonization continued in 
the face of bitter conflicts of the New England colo- 
nists against the French and the Indians. In these 


Maine played an important part. It was the valiant 
Sir William Pepperell, a native of Maine, who took 
Louisburg in 1745. 

During the Revolution, the British burned : Fal- 
mouth. Benedict Arnold traveled up the Kennebec 

and Dead rivers in his 
luckless march on 
Quebec. Ships rotted 
at Maine’s docks dur- 
ing the Embargo and 
Non-Intercourse acts 
of 1807-09. During 
the War of 1812, the 
British plundered 
Bangor, Eastport, 
Castine, Belfast, and 
Hampden. 

A Missouri Compro- 
mise State 
Maine was gov- 
erned by Massachu- 
setts under the name 
of the District of 
Maine, until March 
15, 1820, when it was admitted into the Union as a 
separate state under the Missouri Compromise ( see 
Missouri Compromise). 

The boundary on the north was long disputed by 
the United States and Canada. In the treaty at the 
close of the Revolutionary War the boundaries had 
been defined in a way that looked very well on paper. 
However, the two countries could not agree where 
they actually should be placed, for 
the St. Croix River named in the 
treaty was not the true St. Croix. 
Furthermore, Canadian lumber cut- 
ting in the disputed district of the 
Aroostook River (now in north- 
eastern Maine) threatened serious 
difficulty. Although no gun was 
fired, the long-continued quarrel is 
known as the Aroostook War. At 
one time Maine called out the 
militia and New Brunswick sent 
two regiments of British regulars. 
Finally, the Webster- Ashburton 
Treaty of 1842 divided the region 
almost equally between the two 
nations, and thus the dispute ended. 

Maine differs from most states of 
the Union in government. It is still 
using its first constitution, adopted 
in 1819. Governor and auditor, both 
serving two years, are the only 
state officials elected by the people. 
The governor appoints the judges and other officials. 
He is advised by a council of seven elected by the 
legislature, which also elects the secretary of state, 
and other executives. Maine uses the initiative and 
referendum. It passed a prohibition law in 1851. 


MAINE’S ROCK-BOUND COAST 



Small wonder that a lighthouse stands sentinel here at Pemaquid Point, 
about 40 miles up the coast from Portland. These relentless rocks would 
prove stern foes to any unwarned vessels which travel the Maine waters. 


PREPARING FOR WINTER 



Small portable saw mills visit the com- 
munities scattered throughout the country- 
side, and the farmers turn over their logs 
for cutting into fuel, lumber, or railroad 
ties, as here. 
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M AINTENON 


MALAY PENINSULA 


“As Maine goes, so goes the Union,” is a political 
bj^vord, for Maine holds its state elections in Sep- 
tember, two months before the usual elections in all 
other states, which come in November. 

Maine’s Roster of Notables 

Maine counts among its noted men James G. Blaine, 
twice the nation’s secretary of state ( see Blaine, 
James G.); Samuel F. Smith, author of ‘My Country 
’Tis of Thee’; Nelson Dingley, author of the Dingley 
Tariff Law of 1896; Thomas B. Reed, Republican 
leader; Hannibal Hamlin, vice-president under Lin- 
coln; and Elijah Lovejoy, who was slain in Illinois 
because of his anti-slavery activities. Two famous 
humorists, Edgar Wilson Nye (Bill Nye) and Charles 
Ferrar Browne (Artemus Ward), were born in Maine, 
as were Sarah Orne Jewett, writer of New England 
tales; the publishers Frank A. Munse}- and Cyrus H. 
K. Curtis; the poets Edwin Arlington Robinson and 
Edna St. Vincent Millay; and Lincoln Colcord, 
writer of sea stories. 

Harriet Beecher Stowe wrote ‘Uncle Tom’s Cabin’ 
at Brunswick, and Kate Douglas Wiggin and John 
Kendrick Bangs lived and wrote in Maine for years. 
Maine was the birthplace of Lillian Nordica, famous 
opera soprano. The distinguished Maxim brothers 
— Hudson, inventor of explosives, 
and Sir Hiram, inventor of the these 

Maxim automatic machine gun— 
were born and educated in Maine. jlflll 

Maintenon, Marquise de 
(1635-1719). The story of Cin- >§||§ 

derella is no more thrilling than is *3 

that of the Marquise de Maintenon, ^ 

who, though born in prison, became /J 

the wife of the most powerful king 7 

in Europe, the brilliant Louis XIV. . ' x:jy^ 

After a childhood of poverty, dur- - / /, W|||| 

ing which she was handed around Xi gijB B BI 

from one person to another, at ■ m .m 
the age of 16 Frangoise d’Aubigne y/ 
married the deformed but good- < •’ 
hearted poet, Scarr on, who offered j- jaalrC 
either to marry her or to pay her 1 Ay.; 


Her greatest sendee to her county was the founding 
of Saint-Cyr, a school for the education of poor 
daughters of the nobility. To it she retired, after the 
king’s death, to spend the last years of her life; and in 
its choir her body is buried. 

Malay archipelago. The largest group of 
islands in the world, lying between southeast Asia and 
Australia. It includes Sumatra, Java, Borneo, Cel- 
ebes, New Guinea, the Philippines, and many lesser 
islands. They are known also as the East Indies. 
The islands are remarkable for the large number of 
active and extinct volcanoes to be found upon them. 
Most of them are exceedingly well watered and support 
a rich tropical vegetation. The Portuguese were the 
first to develop the rich island trade in the 16th 
century, but the Dutch soon gained control, and made 
the archipelago into one of the world’s richest colonial 
empires. (See East Indies.) 

MALAY PENINSULA. No human dwelling can be 
found throughout much of the Malay Peninsula, the 
long finger of land which stretches south and south- 
east for some 750 miles from the Indo-Chinese penin- 
sula of Asia. Much of it is a rocky wilderness, covered 
with dense forest and jungle. Roads are few, and the 
many rivers are the main routes of travel. 


THESE MALAY BOYS KNOW WHAT’S GOOD 
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entrance fee into a nunnery. At >• » 7 - _ T 1 / 

his death she was again left with- There is nothing a Malay likes to eat better than a durian, a hard-shelled fruit about 
AI1 f rrV» the size of a large coconut, and all studded with strong thorny spines which make it look 

OUu money, DUX uxrou 0 n me ver y much like a rolled-up hedgehog. Although the custard-like pulp has a violent 
influence of powerful friends she °^ or something like that of decaying onions, it has a deliciously piquant taste of nuts 
. c and spices. The seeds too are eaten, after being roasted. Durians grow on lofty ever- 

WaS appointed governess 01 two green trees from 70 to 80 feet high in the Malay Peninsula. 


out money, but through the very'muchMk^a °?oi 
influence of powerful friends she odor seething like i 

. , . - , and spices. The seed 

was appointed governess ot two green t 

sons of Louis XIV. 

Her good influence over the king soon became 
apparent, and before the queen died she declared 
that she owed it to Madame de Maintenon that, after 
20 years of neglect, her husband again treated her 
with kindness. After her death the king privately 
married Madame de Maintenon and from then until 
his death her influence was supreme, though she did 
not hold the rank of queen. Her advice on political 
matters was seldom given and was always wrong, but 
her moral influence purified the scandalous court life 
at Versailles. Her letters portray her life vividly. 


The rich soil, in one of the hottest and dampest 
climates in the world, is covered with a bewildering 
tangle of giant trees, creepers, trailing vines, and 
undergrowth so dense that even the wild beasts travel 
only in well-worn paths. Ferns and rank grasses 
hide the soil. This tangle of vegetation harbors 
myriads of leeches, centipedes, scorpions, wasps and 
stinging flies, pythons and cobras, ants and mos- 
quitoes, parakeets and other songless birds of brilliant 
plumage. Smooth black buffaloes with pointed horns, 
elephants, and tigers are plentiful. There are black 
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MALAY PENINSULA 


Chinese are the Best Citizens 


ON THE SUNNY WATER F R ON T O F SIN G A P O R E 





The open-air, happy-go-lucky life of the Malay Peninsula has somehow breathed its spirit even into this port, the headquarters of 
British enterprise in the region. You see it reflected in the low, airy houses, and in the curious native craft plying lazily about. An 
easy life is really necessary,- for the humid air has an average temperature for the year of 80 degrees. 


leopards and honey-bears, tapirs, and deer, and the 
rare Malayan antelope; and the lumbering rhinoceros 
wallows in noisome swamps with the alligator. 

Along the swampy banks of 
the rivers live the strange and 
mysterious people called the 
Malays. The typical Malay is 
short, thick-set, and well built, 
with straight black hair, a dark 
brown complexion, thick nose 
and lips, and bright intelligent 
eyes. He is suspicious, coura- 
geous, and extravagant; a gossip, 
a Mohammedan and fatalist, and 
very superstitious. He is con- 
servative, proud, and fond of his 
country and his people. He is 
clever but infinitely lazy. He 
loves power and place; his soul 
hankers after honors. He plays 
at trade sometimes, but almost always fails to make 
a living at it, because he knows nothing of method 
or order. His house is untidy, even dirty; but he 
bathes twice a day and is very fond of 
gay clothes — especially the soft-toned 
cotton and silk sarong which both men 
and women wear draped around the 
waist to make a sort of skirt. 

The Malay village is usually a cluster 
of huts on piles built of bamboo and 
palm leaves, or sometimes wood and 
thatch. The houses are never close 
together, but within sight and call of 
each other, shaded by tall coconut palms 
and a few fruit trees — the dark-leaved 
mangosteen, the mango with its brilliant 
magenta blossoms, and the durian, that 
tree of magnificent dimensions which 
produces the golden spike-studded fruit 
so liked by the natives. Back of the 



These brown little Malay children are giving 
a concert. The one on the left is blowing a toy 
horn, the one on the right is wailing a high note, 
while the two in the middle are playing a strange 
instrument made of vibrating bits of bamboo, 
thrust upright into a chair-shaped frame. You 
can imagine the noise they're makingl 





You can tell by the hair-dress 
of a Malay woman whether 
or not she is married. This 
is the fashion for wives. 


kampong (inclosure) are fields of rice, irregular golden 
islands of it running back into little valleys, at the 
foot, perhaps, of the long mountain chains that rise 
range upon range into the heart 
of the peninsula. This rice, 
with the fish they are always 
catching, forms the staple diet. 

About two-fifths of the popu- 
lation are Malays; but the bone 
and sinew of the Malay States 
are the Chinese, who compose 
another two-fifths of the total 
and' are the laborers, miners, 
shopkeepers, and contractors, 
and contribute almost the whole 
of the revenue. In the moun- 
tains are still found about 20,000 
of the aboriginal inhabitants — 
the woolly-haired negroid 
Semangs, who support them- 
selves by fishing and hunting, and the Sakais, who 
build their houses in forked trees and formerly 
obtained all their meat by poisoned darts shot from 
blowguns. The Tamils, who are recruited 
from southern India to work on the rub- 
ber plantations, make up nearly 15 per 
cent of the population. 

The principal sources of wealth are 
rubber and tin. Before the outbreak of 
war with Japan in 1941, Malaya fur- 
nished more than half of the world's rub- 
ber and nearly two-thirds of its tin. Other 
export products are copra, palm oil, tim- 
ber, and canned pineapples. Not enough 
rice is grown to feed the population, and 
more than half the supply has to be im- 
ported. 

Government and History 
Until 1942 the northern portion of 
the peninsula was held by Thailand, 
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and the southern part was controlled by Great Britain 
through a patchwork of states. The islands of Singa- 
pore and Penang, and the districts of Wellesley, 
Malacca, and Labuan formed a crown colony called 
the Straits Settlements. The small sul- 
tanates of Perak, Selangor, Negri Sem- 
bilan, and Pahang were grouped as the 
Federated Malay States. The governor 
of the Straits Settlements and a Federal 
Council of native chiefs and leaders ex- 
ercised supreme power; the sultan of 
each state controlled matters involving 
local custom. The Unfederated Malay 
States Johore, Kedah, Perlis, Kelan- 
tan, and Trengganu — were governed 
similarly but as separate units. The 
capital was Singapore {see Singapore). 

The area under British control was 
about 53,000 square miles; the popula- 
tion was more than 5,000,000. This gov- 
ernment fell before Japanese conquest 
early in 1942 {see World War, Second). 

From before the time of Christ, Hindu 
traders had visited Malaya for spices. 

In the 13th and 14th centuries of our 
era, the Mohammedan Malaj^s of Suma- 
tra conquered the peninsula. In order to 
connect India with the Moluccas or 
Spice Islands, the Portuguese seized the 
chief city, Malacca, in 1511. The Dutch 
ousted them in 1641. Thereafter the 
Dutch and the English fought occasion- 
ally until 1824, when they agreed to divide their 
colonial interests at the Strait of Malacca. 

Malt. Barley or other grain that has been arti- 
ficially germinated or sprouted by moisture and heat 
is called malt. In the older and simpler method of 
malting the grain is steeped in cisterns for from 48 to 
100 hours at a temperature of about 55° Fahrenheit. 
It is then spread on a floor in heaps to germinate for 
several days, and finally it is dried in kilns. In the 
malting process various ferments or enzymes are pro- 
duced, especially diastase, which has the power of 
changing starch into sugar {see Enzymes). 

Malt is largely used in making malted milk, which 
is a mixture of powdered milk and powdered malt. 
It is also used in making invalid and baby foods, for 
the starch of the grain is started toward digestion in 
the process of malting; some of it is actually changed 
into sugar and other products soluble in water. A 
solution of malt products, evaporated to a thick c.on- 
sistency until it looks like brown syrup, is used in 
bread making. Yeast producers use malt as food for 
the yeast plants. Much malt is used in brewing beer, 
which is made from a mixture of malt (chiefly barley 
malt), various unmalted grains, hops, and water. 
M a LTA. In June 1798 Napoleon Bonaparte, while - 
on his way to Egypt, seized without resistance the 
small island of Malta, in the Mediterranean Sea. It 
was then ruled by the Knights of Malta — the last of 



Malay girls marry very young. 
This little mother is perhaps 17 
years old. You can tell that she 
lives in one of the more civilized 
parts of Malaysia because the 
baby is chewing a European 
“teething ring.” Notice the 
mother’s odd sandals, held on 
by a knob between her toes. 


the famous Crusading Orders of the Middle Ages. 
Three months later a British fleet, aided by Maltese 
rebels, besieged the garrison of French soldiers left 
behind by Bonaparte. The garrison held out for two 
years, but finally surrendered. Thus 
Great Britain came into possession of 
that important strategic point for naval 
control of the Mediterranean. But with 
the development of aerial warfare in 
the second World War, it lost much of 
its value as a naval base, since it was 
subjected to almost constant air bom- 
bardment by Axis planes. As an air 
base, however, it was of great service 
since it is on the direct route between 
Sicily and Tripoli which the Axis used 
to supply its armies in North Africa. 
Its many caves made excellent shelters 
for civilians and garrison. Even air- 
plane hangars were built underground. 

Inhabited originally by the ancient 
Mediterranean race, whose great stone 
monuments are still visible, Malta was 
colonized by the Phoenicians perhaps 
900 years before the Christian era. Then 
in succession through the centuries came 
Carthaginians, Romans, Byzantine 
Greeks, Saracens, Normans, and Span- 
iards, until the Emperor Charles V in 
1530 gave the island to the Knights Hos- 
pitalers of St. John. Adopting the 
title of Knights of Malta, the}" defended 
themselves against Turkish attack in the famous 
siege of Malta (1565), and maintained their rule until 
the surrender to Bonaparte in 1798. 

Malta lies 58 miles south of Sicily and about 180 
miles from the African coast. The island is only 17J^ 
miles long and 8 miles broad, but near by are the 
smaller islands of Gozo and Comino which make the 
total area of the British colony 122 square miles. 

The climate is temperate, and except for occasional 
outbreaks of Malta fever, due to a germ found in 
goat's milk, it is healthful. The country people, who 
cultivate tiny farms terraced up on the hillsides, are 
largely descendants of the early Phoenicians and speak 
a language of mixed Phoenician, Arabic, and Latin 
origin. There is a large admixture of Italians, Greeks, 
Turks, Jews, Arabs, and other races. English is 
taught in the schools, but the official language of the 
law courts is Maltese. 

Local government is administered by a British gov- 
ernor and a Council of Government, which is partly 
elected. The chief products are grains, potatoes, 
onions and other vegetables, cotton, and fruits; but 
food has to be imported to supply the needs of the 
dense population. The capital and chief port is Val- 
letta, with a population of about 25,000. It has a mag- 
nificent harbor and contains many interesting build- 
ings, notably the Grand Masters' Palace and St. 
John's Cathedral. Population of colony, 270,000. 
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Before the Dawn of History 


'dhe PROLOGUE to HISTORY- 

EARLY MAN'S STRUGGLES and TRIUMPHS 
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Even before man turned carpenter, herdsman, or farmer, he decorated his caves with works of art like this vivid procession 
of bisons, mammoths, reindeer, and horses, painted in colors on the walls of the cavern of Font-de-Gaume in France. 


TV/T AN. Science can do little more than guess at the 
period when man first made his appearance on 
this earth. Bones buried in ancient soils, rude weapons 
chipped from stone, carved bits of horn and ivory, 
pictures of animals long since extinct found on the 
walls of forgotten caves — these provide the material 
with which scientists are slowly and patiently piecing 
together a few details of man’s early existence. 

This much we know, that man existed many thou- 
sands of years earlier than was formerly believed. 
Indeed, it is certain that the prehistoric period of 
man’s existence was vastly longer than the period cov- 
ered by recorded history. For history, in the restricted 
sense, did not begin until about 4000 or 3000 b.c., 
when the art of writing seems first to have appeared; 
while stone tools or artifacts have been discov- 
ered which scientists date back many 
thousands of years. To this we must MA j^ " 

add the unnumbered generations r.l 

that must have elapsed before man 
learned to make such tools. 

How Scientists Study Ancient Man 

Boucher de Perthes, an antiqua- 
rian, announced in 1846 that during 
excavations at Abbeville in northern j T / / 

France he had found ancient flint \["/f (l 1 // / 
implements in gravel that contained / 

the bones of elephants, rhinoceroses, j 
and other animals that are no longer / 
found in France. His announcement (/ \Y 

was scorned and discredited for sev- J Jj 
eral years. In 1859 Sir Joseph 

~~ i 1 Some unknown < 

Prestwich, a qualified Finglish geoi- ing in the dim fire 

ogist, went to Abbeville to see de delica c t eiiFng t of 1 his 
Perthes’ collection and examine the 
gravel beds. He came away convinced that the 
flint implements were the work of man, that they 
were found in undisturbed ground, that they were 
associated with the remains of locally extinct animals, 
and that the period represented preceded historic 
times. From this time on, scientists began to realize 
that the appearance of man on earth must be dated to 
a far older period than that previously accepted. 


A CAVEMAN’S MASTERPIECE 


Some unknown Cro-Magnon, work- 
ing in the dim firelight, engraved this 
delicate portrait of a giant stag on the 
ceiling of his cave-dwelling. 


Various lines of inquiry have now provided evidence 
of the existence of prehistoric man in an early stage of 
culture. The scientists who study the ancient objects 
of the prehistoric period are called archeologists; 
while those who study man are called anthropologists. 
To the aid of these comes the geologist, who knows 
about the formation of the earth and the age of rocks. 
He can tell the age of relics by the amount of soil that 
time has deposited on them, or by their place in the 
rocks. When fossil bones are found, a paleontologist 
supplies facts about the extinct animals, and a highly 
skilled anatomist is needed to study the human 
remains. ( See Archeology; Geology.) 

The “Peking Man” 

How evidence on early man is pieced together by 
the cooperation of various scientists, each highly 
skilled in a special subject, can best 
masterpiece ^ illustrated by the story of the 
k Peking man, known to science as 

1 1 . Sinanthropus pekinensis. In Decem- 

J) y/} ^ ber 1929, the world was amazed by 
^ news flashed from China that an un- 

damaged human skull had been 
unearthed from cave-deposits near 
/ ~ / j / Peking (Peiping) — deposits believed 

f JS to be 500,000 to 1,000,000 years old! 
\[ J/j The discoverer of the site was Dr. 

H/T 4 J. G. Andersson, a geologist from 

W Sweden. The director of the excava- 

VA tions, and the man who actually 

II i( found the human remains, was W. C. 

^ Pei, a member of the Geological 

engraved ' this Survey of China. The scientist who 
g l a 2lfn ag on the studied the remains ^was Prof. 

Davidson Black, a Canadian anat- 
omist. The archeologist who cooperated in the work 
was P5re Teilhard de Chardin, a Catholic priest, and 
president of the Geological Society of France. 

Besides yielding a perfect brain case, the excava- 
tions brought to light human teeth, jawbones, and 
numerous skull fragments from several individuals. 
Quantities of associated animal bones, the remains of 
cave-bears, giant beavers, and primitive deer, made it 
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\ Three “Stone Ages” 


man’s first crude attempts at tool making or merely 
pieces of stone of convenient size which show the effect 
of use. It is difficult to determine whether the eoliths 
are really artifacts, or were caused by erosion, rock 
pressure, the pounding of animal hoofs, or 
other natural forces. The question of an 
Eolithic culture, while not improbable, is 
regarded by many archeologists as not fully 
proved. . 

The oldest undoubted human implements 
are known as paleoliths, and the men who pro- 
duced them belonged to the Paleolithic (old 
stone) Age. The older paleoliths are crude 
in workmanship and are mostly stones of 
flint, quartz, etc., shaped chiefly as scrapers or 
knives by flaking with a hammer-stone. The 
later paleoliths show an improved handicraft. 

Flaking was done by pressure instead of by 
blows, and the implements have a neater and 
more uniform appearance. The men of the 
later Paleolithic Age likewise produced tools of 
bone, ivory, and horn.. The duration of this 
period is generally estimated at several hun- 
dred thousand years, because paleoliths are 
found at different depths in the earth, but 
always in the same order, showing a gradation 
of cultures from primitive implements to more 
elaborate, even artistic, craftsmanship. 

Next came the Mesolithic Age, a phase of 
transition between the Paleolithic and the 
coming of the Neolithic (new stone) Age. In general 
it is marked by a decline in stone workmanship, but is 
characterized by pebbles painted with simple designs 
which may be the beginnings of an alphabet, or more 
probably magical or 


MAN 


PRIMITIVE 

POTTERY 



Bronze Age 
people put 
drinking-cups 
like the two 
above in graves 
with the dead; 
the bowl below 
was used for 
ceremonies at 
the funeral pyre. 


A SWISS LAKE-VILLAGE OF 5,0 00 YEARS AGO 


religious symbols. 

The Neolithic Age 
was a period of more 
skilfully fashioned 
artifacts, when the 
implements were 
often polished and 
made for a wider 
range of uses. The 
people of this age 
also possessed pot- 
tery, and used the 
bow and arrow. The 
domestication of an- 
imals, the cultiva- 
tion of plants, the 
invention of the 
wheel, and the weav- 
ing of linen are other 
revolutionary ad- 
vances during Neolithic times. It is estimated that in 
Egypt this age may date back 20,000 years, in Crete 
14,000 years, and in western Europe 7,000 or 8,000 
years. Most Indians of America, when discovered, 
were still in the Neolithic stage of development. 





Thousands of wooden piles and other relics found on the bottom of European 
lakes enable scientists to reconstruct this picture of one of the earliest villages, 
a Swiss lake dwellers’ settlement in the Late Stone Age. 


In the beginning, so scientists say, primitive man 
wandered through tropical forests picking up the food 
provided by nature: nuts, roots, and fruit, or occa- 
sional small animals. Some authorities hold, on the 
basis of anatomical peculiarities, that man’s 
remotest ancestors lived in trees as do some of 
the apes and monkeys today. They believe, for 
example, that the ability of a human baby to 
grip things with its toes is a relic of such an 
arboreal stage of existence. 

Primitive man was at first without tools or 
weapons except sticks, stones, and bones, used 
as he found them. He soon learned, however, 
how to modify these for various purposes. He 
wore little or no clothing; clothes were not 
needed in a warm climate. At night he found 
shelter in a tree or cave, but was ever at the 
mercy of the huge beasts of prey. 

Even before man was able to produce fire at 
will, he doubtless made use of it. He must 
have noticed that when the forest was set 
ablaze by lightning, even the strongest of 
animals were frightened away, and that this 
dreadful fire also provided warmth on cool 
nights. He may have collected some of the 
burning sticks to carry about with him and so 
learned to keep the flame alive. 

The savage who noticed that by pounding 
rocks together sparks could be made to ignite 
dry powdered wood, or he who first started a 
fire by rubbing dry sticks, made a more momentous 
discovery. No beast has ever learned how to make 
fire. With this invention, man made his first great 
step towards civilization. Fire gave him a weapon of 

defense, a source of 
comfort, and a 
means for cooking 
food. Perhaps, one 
day, when man was 
eating raw meat or 
fish, a piece fell into 
the fire. When he 
picked it out, more 
or less roasted, he 
found that it tasted 
better than when 
raw. The accident 
was so agreeable 
that he tried it again 
and found that most 
food could be im- 
proved with fire. So 
cooking may have 
begun. 

Little is known, 





but much is surmised, about these early stages of 
progress. Relics of this period are few. But when man 
took refuge in caves and rock shelters, and his de- 
scendants continued to use the same caves over a 
period of thousands of years, he unconsciously left his 
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records, chapter by chapter, in the accumulated 
deposits of rubbish, bones, broken tools, and so on. 

The inhabitants of western Europe at the beginning 
of the fourth glacial period (see Ice Age) were a rude 
but not a brutish people. They were acquainted with 
the use of fire. They quarried flint and trimmed the 
pieces to make implements of various sorts. They 
could kill the smaller animals with their axes, spears, 
and clubs, and perhaps hunted some of the larger 
creatures with traps and pitfalls. The dried animal 
skins were used for clothing; some of the skulls were 
made into bowls or vessels, the long bones were split, 
and the marrow extracted for food. 

‘ The people of this period already had the begin- 
nings of social life. The way in which skeletons 
are found grouped gives evidence that they lived in 
families. And, since the men hunted in groups, there 
must have been some sort of tribal organization. 
That these people had certain religious ideas is attested 
by skeletons found in their original burial places, 
interred with implements and food, indicating cere- 
monial burial and belief in a spirit world. 

During the period called the Middle Stone Age, man 
equipped himself with newer and keener tools. He 
fitted barbed ivory points to his wooden spears and 
invented a throwing stick to hook around the butt of 
the spear so as to discharge the weapon with greater 
speed and power. He also invented the bow and arrow. 

Now he was more than a match for the savage cave- 
bear, the mammoth, and saber-toothed tiger. Now, 
too, he was assured of abundant food and for the first 
time gained some leisure for the arts of life. 

The. women learned to scrape and cure skins until 
they were soft, and to sew them with bone and ivory 
needles into more serviceable garments. The men 
even made bone whistles. An astonishing fact is that 
these early hunters could carve, and draw, and even 
paint with skill and 
artistic feeling. 

Man Invents 
Pottery 

One of the most 
important innova- 
tions of the Late 
Stone Age was the 
invention of pot- 
tery. This great 
discovery enabled 
man to cross the 
gap between Sav- 
agery and what we 
call Barbarism. Up 
to this time there had been no cooking vessels which 
could withstand the heat of fire. But with pottery 
came the means of boiling food. This added to man’s 
bill of fare, and the simmering pot became the com- 
munity center. It was also discovered that stone 
tools might be ground and thus become sharp axes, 
chisels, and knives. With these man could fashion more 
comfortable dwellings, boats, and wooden utensils. 


The earliest settlements of the Late Stone Age are 
to be found in Denmark. Here, along the seacoast, 
prehistoric man built his wattle huts, erected on a 
foundation of stone, and constructed of interwoven 
reeds plastered with clay. In rude boats he ventured 
out from shore to gather oysters and other shellfish, 
and on land hunted the wild boar and the wild bull. 
After feasting by the fireside he would toss aside the 
shells, bones, and other refuse, which accumulated 
into extensive heaps. From these “ kitchen-middens ” 
archeologists have recovered thousands of stone tools, 
weapons, fragments of pottery, and other relics of the 
life of these early people. 

The Late Stone Age people of Switzerland were even 
farther advanced than the prehistoric Norsemen. To 
make themselves safe from attack, they erected com- 
fortable wooden dwellings out over the water of the 
Swiss lakes. Traces of no less than 50,000 piles at 
Wangen bear witness to the great settlement which 
once existed there. Quantities of wooden furniture, 
dugouts, implements, and pottery have been recov- 
ered from the sites of these “ pile-dwellings.” 

Hunters Give Place to Farmers 

On the shore, near each village, were the lake 
dwellers’ fields of grain and flax, for these people were 
already agriculturists. They planted barley, wheat, 
and millet. They wove flax into garments and fish- 
nets. Sheep, goats, and oxen were domesticated. 

With agriculture and the domestication of animals, 
there arose two methods of living. Some of the people 
settled in one place, devoting themselves to agricul- 
ture, while others took care of the animals, following 
the pasture according to the season. The shepherds 
might go to the north side of the mountains in the 
summer and to the south in the winter, living on milk 
and meat from their herds. Such wandering tribes 
we call nomads. They were very hardy and often 

made raids on the 
farmers. The con- 
flict between no- 
mads and towns- 
men, begun ages 
ago, recurs period- 
ically through hu- 
man history down 
to the present. 

Besides Swiss 
lake dwellers, 
there existed else- 
where in Europe 
other settled 
communities, the 
remains of some of which are still traceable. These 
people lived in fortified towns and erected near by im- 
pressive tombs, built of enormous blocks of rough 
stone (megaliths) . It must have required organization 
and leadership to raise the mighty megaliths at 
Stonehenge, England, or the 50,000 piles at Wangen, 
Switzerland. In these achievements we see the begin- 
nings of government out of which nations have grown. 


BUILT BY STONE AGE CHIEFTAINS 



Stonehenge, in Wiltshire, England, an impressive example of megalithic archi- 
tecture, consists of massive upright stones set in a circle 100 feet across and in- 
closing inner stone structures that were probably altars and tombs. 
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THE “DAWN MEN” AND THE CAVE DWELLERS 


TttSHS 


A 


4 ' 


I 


i 




O N the banks of 
the Marne River 
in France about 
250,000 years ago there 
lived, so students of man’s 
development tell us, a race 
of people who looked very 
much like the figures in 
the upper picture on the 
preceding page. Similar 
types of men were living 
at the time in other parts 
of Europe and in Africa 
and Asia; but, because the 
first discovered remains of 
the race were near the 
town of Chelles, they are 
called the Chellean people 
( see map). Popularly they are nicknamed “Dawn Men,” or “the First 
Europeans.” We know little about them except that they made roughly 
shaped hand axes and scrapers of stone, fashioned by chipping as we see 
one of the men doing in the picture. Almost certainly they knew how to 
make fire for roasting meat. The climate of northern France at that 
period was warm, suited to the elephant and hippopotamus, as well as to 
the elk and the wolf. We imagine that these Chelleans wore little or no 
clothing and that they slept in the shelter of rocks or trees. No remains 
have been found of dwellings of any type that date back so far. 

The lower picture on the preceding page brings us much nearer our 
own time and to a far richer store of established facts. For it takes us 
into the home of a cave dweller of about 35,000 years ago — the Aurigna- 
cian period, named from the town of Aurignac near which important 
remains of the cave dwellers’ culture were discovered. The Cro-Magnons, 
named from a spot further north, were his relatives ( see Cave Dwellers). 

These men of the Aurignacian period were, so far as we know, the first 
artists. Our picture exactly reproduces drawings and paintings found on 
the walls of a French cave. A prehistoric artist is shown at work on one 
of those strange symbols, the purpose of which is hard to guess. He is 
blowing red ochre dust through a bone tube to form on the wall an outline 
of his left hand. Many of the outlines already made, evidently from other 
hands than his, have missing fingers. Do these mutilations represent some 
primitive religious ritual? No one knows. 

The animals drawn on the wall are chiefly buffaloes and elephants or 
mammoths. They show that these cave artists had keen eyes for propor- 
tion and movement and skilful hands for reproducing, with a few simple 
lines, what they saw. 
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Direct-color photographs of museum groups See text on following page 


THE TAMERS OF ANIMALS AND THE LAKE DWELLERS 

The photographs on this and the preceding color plate were made for Compton’s Pictured Encyclo- 
pedia by permission of The Field Museum of Natural History, Chicago. The museum exhibits 
represented are of the diorama type, consisting of life-size figures and other objects in a foreground 
which blends imperceptibly into a painted background. The general plan of the exhibits was worked 
out by Henry Field and Berthold Laufer of the museum’s scientific staff, with the cooperation of 
the Abbe Henri Breuil of the College de France. The figures are the ^vork of Frederick Blaschke, 
sculptor, based on descriptions and measurements supplied by the Abbe Breuil, Sir Arthur Keith, 
and Prof. G. Elliot Smith. Backgrounds by Charles A. Corwin. Color photography by Lee Saylor. 
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THE TAMERS OF ANIMALS AND 
THE LAKE DWELLERS 



S OME 12,000 years ago in western Europe there appeared groups of 
people far inferior to the cave dwellers in art and perhaps in gen- 
eral intelligence, but superior to them in warfare and hunting. 
These were the Azilians, pictured at the top of the preceding page. The 
name was given them because remains of their culture were first found at 
Mas d’Azil in southern France ( see map opposite picture). 

Perhaps their chief advantage lay in the fact that they or their ancestors 
had begun to tame animals and put them to work. The picture shows us 
two Azilian hunters who, by the aid of their dogs, have cornered a wild 
boar and are about to kill it with their flint-tipped spears. For fishing 
these people fashioned barbed harpoons, and they made necklaces and 
other decorations of shells and the teeth of deer. 

The advent of the Azilians marked the end of the Old Stone Age in 
Europe. It is impossible to say whether these people exterminated one 
another in warfare or fell under the domination of more intelligent races 
with whom they settled down and by whom they were absorbed. But 
they seem to have disappeared by the time the culture of the New Stone 
Age was taking shape in Europe. 

Most interesting of the people of this New Stone Age are those we call 
lake dwellers. Numerous remains of their settlements are found along the 
borders of the Swiss lakes. The lower picture on the preceding page 
shows a reconstruction of one of their villages on Lake Neuchatel ( see 
map). The wooden piles on which the houses rested have been preserved 
under water and the lake bottom has yielded up countless other relics. 

With the lake dwellers we take a tremendous forward step in the story 
of primitive men. They far excelled the earlier types in the crafts and in 
what we would call today domestic science. Most important of all, they 
had learned the advantages of cooperation by groups of families under 
a common leadership, the beginnings of settled social organization. 

As the picture shows, these people were fishermen. They used nets 
made from linen cords, fish spears, and hooks. They possessed dugout 
canoes. They knew how to weave cloth. They raised cattle and cereals. 
They made household implements of pottery, stone, bone, copper; and, 
on the very threshold of the historic period, they had learned how to 
get and use iron. 

Their dwellings were one-room structures resting on platforms made of 
small logs or rough planks covered with earth. The walls were fashioned 
of woven twigs and rushes and plastered with clay. Fires burned on stone 
hearths in the center of the floor, the smoke escaping through holes in 
the thatched roofs. The houses in each group were connected to one 
another and also to the mainland by small railed bridges. 

It is believed that these people built their villages out over the water 
to protect themselves in their peaceful pursuits from their less civilized 
neighbors, who may have been wandering hunters. Remains of more than 
fifty such settlements have been counted on Lake Neuchatel alone. 
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After the Stone ages came the Age of Metal. Copper 
implements and ornaments were apparently the first 
metal objects to be made. The Age of Copper began 
in Egypt about 5 ; 000 years ago. This was followed 
some 1,500 years later by the Age of Bronze. Iron 
came into use in Europe during the thousand years 
before the beginning of the Christian era. These 
metals made a new epoch in the life of humanity, for 
they gave man new power over the forces of nature. 
(See also Bronze; Civilization; Stone Age.) 

Man, Isle of. In the Irish Sea, midway between 
England and Ireland, lies the Isle of Man, famed for 
its tailless Manx cats and as the scene of Hall Caine’s 
Manx novels. On its hills and glens are many relics 
of prehistoric, Celtic, and Norse times. It is part 
of the United Kingdom, but retains partial home rule 
under one of the oldest parliaments in the world, the 
Tynwald Court. The lower house of this is called 
the House of Keys. More than half the area (220 
square miles) is cultivated ; oats and turnips are the 
chief crops. The capital and chief town is Douglas 
(population, 20,000). Holiday visitors, who come to 
enjoy the mild climate, are the chief source of income. 
Population, about 50,000. 

Man'atee. The “sea cow,” as the manatee is some- 
times called, is a slow-moving, seal-shaped mammal 
that lives in shallow salt water, coming to the surface 
to breathe. Three species are known. One lives on 
the west coast of tropical Africa, one on the eastern 
coast of South America, and the third from Yucatan 
to Florida; it is now rare on the Florida coast. The 
manatee is 8 to 10 feet long, black, thick-skinned, and 
almost hairless, with a broad, shovel-like tail. It has 
only one pair of limbs — its front flippers. It uses these 
to push seaweed and other water plants toward its 


mouth, where the lobed* upper lip clutches the food. 
The mothers guard their single young with great care. 

Manatees belong to the order Sirenia, which also includes 
the dugong of the Indian Ocean, the Red Sea, and the Aus- 
tralian coast. Scientific name of the North American mana- 
tee, Manatus latiroslris; South American, M. americcmus; 
African, M. senegalensis; dugong, Halicore dugong. 
MANCHESTER, England. The city of Manchester, 
31 miles east of Liverpool, is the cotton metropolis 
of the world. It is the hub of the smoky, densely 
populated, manufacturing district of Lancashire. 

The 35-mile Manchester Ship Canal, which con- 
nects Manchester with the estuary of the Mersey 
River, has made it one of England’s leading seaports. 
Not only textiles, but glass, clothing, machinery, rail- 
way cars, chemicals, dyes, rubber goods, and other 
products of an extensive industrial region are exported; 
and raw cotton, oil, fruit, grain, timber, and other 
commodities are shipped in from abroad. 

The city’s leadership in the textile industry can 
be traced back to the 12th century, when wool farming 
was established in Lancashire on a large scale. After 
the introduction of machinery for cotton spinning and 
weaving in the 18th century, this district naturally 
became the center of the cotton industry because the 
rivers furnished power and the damp climate was fa- 
vorable to cotton spinning. When steam power came 
in, it had vast coal fields to draw on. With the build- 
ing of railways, the position of Manchester was 
threatened, because railway charges and high dock 
dues ate up the profits. The city therefore made itself 
a seaport by building its ship canal, 1887-1894. 

Manchester has a university, several colleges and 
libraries, and a cathedral. The city and its suburbs 
were destructively bombed by the Germans in the 
second World War. Population, about 765,000. 


A NEW 

M ANCHUKUO (man'- 
jd'kwo'). This is the 
new name given to the 
lands torn from the feeble 
grasp of China in 1931— 

1932, when they were 
made into a separate 
state. Manchukuo (also 
spelled Manchoukuo) 
comprises the former 
Three Eastern Provinces 
of China, Jehol (eastern 
Inner Mongolia), and the 
territory between Jehol and the Great Wall. Its heart is 
the natural region called the Manchurian Plain, which 
by its natural wealth and its situation offers a tempt- 
ing prize to neighboring nations. This article deals 
with its government, its history, and other facts af- 
fecting its political existence. For its physical geog- 
raphy, agriculture, and other aspects, see Manchuria. 

Manchukuo is about twice as large as the entire 
Japanese Empire, though its exact area is uncertain. 


It is separated from Si- 
beria by the Argun River 
on the west, the Amur on 
the north, and the Ussuri 
as far as Lake Khanka on 
the east. The Tumen 
and Yalu rivers divide it 
from Korea. On the 
south, the Great Wall, 
meeting the short Man- 
churian seacoast, sepa- 
rates it from China. On 
the west there are few 
natural boundaries south of the Argun River; hence 
frontier “incidents” between Manchukuo and Outer 
Mongolia are common. 

The 43,000,000 (more or less) inhabitants of Man- 
chukuo are mostly Chinese, Mongols, and Manchus. 
The Chinese are in an overwhelming majority, and 
the Manchus in a very small minority. No census 
has ever been taken of the Mongols; their numbers are 
estimated variously at from one to two millions. 


STATE Carved from OLD CHINA 

Extent . — North to south, about 1,800 miles; west to east, 900 miles. 

Area, more than 500,000 square miles; population, about 43,000,000. 

Area of Kwantung Leased Territory, controlled by Japan, 1,438 
square miles; population, about 1,950,000. 

Physical Features . — The Manchurian Plain, 137,000 square miles. 

Mountains: Great Khingans, greatest elevation about 8,000 feet; 

Little Khingans; Chang Pai Shan, greatest elevation about 8,000 
feet; Tienpao Shan. Rivers: Amur (called by the Japanese the 
Heilung Kiang or Black Dragon River), with its tributaries the 
Argun and the Ussuri, about 1,500 miles, forming the boundary 
with Siberia; other rivers, the Sungari, Nonni, Liao, Yalu, and 
Tumen. 

Products . — Soy and other beans, kaoliang, millet, peanuts, wheat, 
corn, rice, hemp, cotton, jute, tobacco; timber, wild tussur silk; 
furs, hides, bristles; coal, iron, salt, soda, shale oil, petroleum, 
gold, lead, copper, manganese; bean-cake, bean-oil, flour, pig iron, 
wood pulp, glass, cement, paper, soap, leather. 

Principal Cities ., — Hsinking (capital, 400,000) ; Mukden, Dairen, 

Harbin (over 400,000); Antung, Pulantien, Port Arthur, Fushun, 

Yingkow (Newchwang), Kirin (over 100,000); Tsitsihar, Hailar. 
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MANGHUKUO 



* Manchus and 


Mongols 


There are also more than one million Koreans, 600,000 
Japanese, and fewer than 100,000 of other foreign 
nationalities. The Chinese and Koreans are mainly 
laborers and farmers. There are Chinese in business, 
but large business enterprises are mainly under 
Japanese control. The Japanese government has 
repeatedly tried to colonize Japanese farmers in 
Manchuria, but so far 
without success, partly be- 
cause the Japanese peas- 
ants do not like to leave 
home, partly because they 
fear the harsh climate, and 
partly because they have 
a hard time in competition 
with the frugal Chinese 
and Koreans. 

The “paper constitu- 
tion” issued in the name of 
the Emperor of Manchu- 
kuo recognizes him as the 
source of all authority. 

The hard fact is that the 
Japanese army, stationed 
there to guard Kwantung 
Leased Territory and the 
railway zone, created 
Manchukuo and remains 
the source of all power 
in it. The offices of com- 
mander of the Kwantung 
army and Japanese am- 
bassador to Manchukuo 
must always be held by 
the same person. By mu- 
tual agreement Japan is 
given a free hand in the 
maintenance of the “na- 
tional security” of Man- 
chukuo. Every important 
official in the Manchukuo 
government has a Japa- 
nese adviser. More than 
half the persons in the 
Manchukuo government 
service are Japanese. The Mongols and the Mongol 
provinces, of East, West, North, and South Hsingan 
are largely allowed to manage their own affairs. 

History of Manchukuo and Manchuria 

Over the vast Manchurian Plain nomad tribes 
roamed for ages, every now and then invading China 
in spite of the Great Wall built to keep them out. One 
such people, the Manchus, akin to the Mongols but 
less stubbornly nomadic, in imitation of their civilized 
Chinese neighbors set up an emperor of their own at 
Mukden. In 1644 Chinese and Mongol allies helped 
place the Manchu Emperor on the throne at Peking 
where his successors remained until 1912 ( see China). 

Manchuria long remained thinly peopled, for the 
Manchu Emperors used its fighting men to garrison 


China and forbade the Chinese to settle there. Yet the 
prohibition, once or twice relaxed, could not prevent 
the famine-driven people of North China from spilling 
over into the good Manchurian lands, until the popu- 
lation became mainly Chinese. In the 20th century 
Chinese immigration swelled to a flood. But more vig- 
orous countries than China had their eyes fixed 

hungrily on this rich and 
undeveloped territory. 

After a brief but decisive 
war with China (1894- 
1895), Japan obtained, as 
part of the spoils, the key 
to Manchuria. This was 
the Liaotung peninsula, 
which Germany, France, 
and Russia forbade Japan 
to keep. Russia later ob- 
tained the tip of the penin- 
sula on lease, and Japan 
in 1905 won it back. (See 
Russo-Japanese War.) 

When the Chinese Rev- 
olution swept the seven- 
year-old Manchu Emper- 
or from his throne in 1912‘ 
to become plain Mr. Hen- 
ry Pu-yi, China continued 
to claim dominion over 
the Three Eastern Prov- 
inces and Jehol, but the 
war lords put in as gover- 
nors recognized China's 
authority only when they 
liked. Extortion, bandit- 
ry, and debased currency 
marked their rule. 

Meanwhile tensions and 
rivalries developed over 
the Manchurian railroads 
among China, Japan, and 
Russia. In 1930 China 
was sole owner of nearly 
half the railroads in Man- 
churia, and joint owner 
with Russia of about two-thirds of the remainder. 
Japan owned a little more than one-sixth of the mile- 
age, but that sixth included the strategically dominant 
and very profitable South Manchuria Railway from 
Dairen and Port Arthur to Changchun (now Hsin- 
king). Moreover, more than half the Chinese roads 
had been built with Japanese loans, and the payments 
were now in default. China had tried to oust Russia 
from control of the Chinese Eastern Railway crossing 
Manchuria to Vladivostok, and was now attempting 
by feeder lines to divert traffic from the South Man-' 
churia Railway to the Chinese Eastern. 

The situation was highly dangerous, but by the mid- 
dle of 1931 the danger seemed almost averted. The 
governments of Japan and China were both pledged to 


MANCHUKUO AND MANCHURIA 
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Manchukuo is a political state which includes the great Man- 
churian Plain, shown in the center of this map, and mountain 
ranges to the east and northeast, the original Manchu domain. 
This plain is nowhere more than 1,000 feet above sea level. 
In addition, Manchukuo includes considerable Mongol territory, 
which corresponds roughly to the provinces of Jehol and Hsin- 
gan. The cities, indicated with numbers on the map, from top 
to bottom are: 1. Manchouli; 2. Hailar; 3. Mergen; 4. Aigun; 
5. Tsitsihar; 6. Hailun; 7. Taonan; 8. Harbin; 9. Hsinking, 
the capital; 10. Kirin; 11. Suifenho, called Pogranichnaya in 
Russian; 12. Jehol City or Changteh; 13. Mukden; 14. Fushun; 
15. Hailung; 16. Shanhaikwan; 17. Newchwang; 18. Anshan; 
19. Port Arthur; 20. Dairen. 
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Japan Seizes the Land 


MANCHURIA 


a peaceful settlement of all their differences. On the 
eve of the conference to effect this settlement, a 
bomb went off on the tracks of the South Manchuria 
Railway — placed there, said the Japanese, by Chinese 
soldiers. It acted less like a bomb than like an 
electric push-button, for it did little direct damage 
but instantly impelled the Japanese Kwantung army 
into successive occupation of Mukden and other im- 
portant cities all over Manchuria. 

Early in 1932 the foundation of the new government 
of Manchukuo was announced. The Japanese army 
played fairy godmother to the new state, next year 
bestowing Jehol on it. 

In 1934 Japanese military authorities announced 
that Henry Pu-yi had consented to resume the throne 
of his ancestors as Emperor Kang-teh of “Manchou- 
tikuo.” (This is the preferred name of Manchukuo as 
an empire, though “Manchukuo” is generally used.) 

Progress Under the New Government 

The advance of agriculture, mining, and industry in 
Manchukuo has been so rapid as to constitute a dilem- 
ma for Japan. Japanese farmers complain of the com- 
petition of cheap Manchurian crops, and Japanese 
mining interests demand to be protected from the 
menace of Manchurian coal. 

Industries in Manchukuo are divided by law into 


classes. Some are reserved as government monopolies. 
Others are operated under government license. Some 
are open to private enterprise. 

In 1935 Russia agreed to sell to Manchukuo its in- 
terest in the Chinese Eastern Railway, which the Jap- 
anese army had already seized for the new state. 
Japan guaranteed the payment. China's protests that 
the sale violated its rights went unheeded. Officially 
the road is now the North Manchuria Railway, and 
is, like the other state-owned railways, managed by 
the Japanese-owned South Manchuria Railway. 

The government has introduced a more stable and 
uniform currency, and it has tried consistently, but 
not always successfully, to repress banditry. Banditry 
has long been a serious hindrance to legitimate en- 
terprise in Manchuria. Many of the Chinese inhabit- 
ants came in as seasonal laborers. When their term 
of employment was over, they might return to China, 
or seek to enlist in the armies of the war lord ruling 
in Manchuria, or — as many of the unemployed were 
accustomed to do in China — turn bandit. 

Not more than 15 per cent of the people have had 
a primary school education. In 1933 there were about 
8,000 schools in all Manchuria, nearly all primary, 
with a total enrolment of about 450,000 pupils. {See 
also China; Japan; Mongolia.) 


MODERN MANCHURIA and its VAST WEALTH 








This picture, taken by the explorer Julien Bryan in Harbin, shows how Manchurians store and ship their most important 
product, the soy bean. The sacks in the foreground contain beans ready for shipment to plants which make oil and bean 
cake. The great storage tanks in the background were plaited by hand from straw. 


M ANCHURIA ( man-chu'ri-a ) . The fertile plains and 
wooded mountains of China's Three Eastern 
Provinces, now part of the new state of Manchukuo, 
make up the region which geographers called Man- 
churia. This vast tract of about a third of a million 
square miles is as large as Iowa, North and South 
Dakota, Nebraska, and Minnesota put together. 

The great central plain which forms its heart is 


much like the northern Middle West of the United 
States in appearance and climate. It is a rolling, 
grassy prairie, drained by great rivers. In winter it is 
intensely cold, and in summer it is intensely hot, with 
rainfall usually enough for crops except in its arid 
western portion. And, again like the Middle West of 
half a century ago, it has become comparatively popu- 
lous within a few recent decades through mass migra- 




MANCHURIA 

tion, and its agricultural and industrial possibilities 
are being developed by capital supplied by older 
lands to the east. 

This rich region would be a valuable possession to 
any one of the three neighboring countries — China, 
Japan, and Russia — with its wealth of farming lands 
and forests, its coal and iron ore, and its mere geo- 
graphical position; and it is looked on as a danger 
by each of the other two that do not possess it. 

Turn to the map on page J-186, and you will note 
the importance of its position. Russia, north of the 
Argun-Amur River, looks wistfully at ice-free Port 
Arthur and at the short cut to Vladivostok. China, 
south of the Great Wall, gazes sadly at what was once 
a safety valve for the congested millions of North 
China and the most promising field in the republic 
for agricultural and industrial progress. Japan, east 
of Korea and the Japan Sea, looks to the Manchurian 
mines, forests, and farms to make up for Japanese 
poverty in raw materials and agricultural land. 

The Land Itself 

Roughly — very roughly — speaking, Manchuria is all 
Manchukuo north of Jehol. Except for a short stretch 
of seacoast at the south, the central plain is enclosed 
by mountains — the Jehol Mountains on the south, 
the Great Khingans on the west, the Little Khingans 
on the northeast, and the ranges of which the Chang 
Pai Shan is the greatest on the east. The plain covers 
an area of more than 137,000 square miles — nearly 
equal to the area of Japan Proper — and practically 
all of it arable, remember, as against the beggarly 
one-sixth of Japan's surface that can be cultivated. 

Many muddy rivers drain the plain. Through North 
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The giant sorghum called kaoliang is the country’s most important grain, and 
ranks next to the soy bean in value. This picture, by Julien Bryan, shows the 
resemblance between a field of kaoliang and corn. The peasant-type straw hat 
(left) contrasts oddly with the modern panama. 


Rivers, Forests, and Climate | 

Manchuria the great Nonni flows south to join the 
greater Sungari, sometimes called “the Mississippi of 
Manchuria.” This in turn flows northeast through the 
mountain gates into the Amur, greatest of all. In 
South Manchuria the greatest river is the Liao, which 
flows south into the Gulf of Liaotung. All Manchu- 
rian rivers freeze over for from four to six months 
in winter, but many are important highways of water 
transport so long as they remain open. After they 
freeze they are used as roads. Some which are un- 
suited to other uses float great rafts of timber down 
from the forests. 

The more accessible Manchurian forests have been 
stripped already, but uncounted wealth in pine, larch, 
fir, spruce, oak, elm, birch, maple, walnut, and other 
trees still remains on the shaggy mountain sides, 
especially to the north and east. Along some of the 
river valleys forests even yet push out well toward 
the plain. It is estimated that at least 30 per cent of 
Manchuria is still forested. 

The climate is in some respects unique. The tem- 
perature range is what you would expect in a conti- 
nental region hemmed in by mountains. But the pre- 
vailing winds are monsoons, blowing cold and dry from 
Siberia in winter, and warm and moist from the south- 
ern and southeastern seas in summer. Therefore there 
is little snow, and drought may threaten sprouting 
crops in spring. Rains, occasionally flooding the 
river valleys, come in summer. At Hsinking, for in- 
stance, more than half the year's rain falls in July 
and August, and less than a quarter from October to 
May. The north is drier than the south, and the far 
west is too nearly rainless for any use but pasture. 
UIN Along the main line of the South Man- 

" r T;pl churia Railway, the annual rainfall is 

about 24 inches; eastward of that line it 
7 ; ' *• runs as high as 40 inches, and westward 
as low as 4 inches. 

j'0 1 Though the plain is less than 1,000 
„ htijnM high at most, and is in the same 
latitudes as France and Italy, it has long, 
sub-Arctic winters, when river ice forms 
six feet thick. Frost prevails in North 
Manchuria for 225 days of the year, and 
in South Manchuria for 180 days. But 
the brief, hot summers make the plain 
one of the great granaries of the world, 

| | since most of the soil is black and rich. 

$3 Agriculture 

p Nearly 90 per cent of the population 
tj is agricultural. South Manchuria is al- 
ly ready populated practically to satura- 
§, tion, mainly with Chinese farmers. North 
f ii(v . §► Manchuria still has large undeveloped 
tM ar eas. In all Manchuria, it is estimated, 

Hi half the arable land or more is still 

WfrMMm k untouc hed by the plow, 
it grain, and The land is well adapted to large-scale 
Q e S straw hat firming with machinery. Yet most of 
the farms are small, cultivated with 
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IT TAKES THE JOY OUT OF TRAVEL 



This is the famous springless cart which is used for transporting passengers in Manchuria 
and north China. Notice the narrow but heavy iron-studded tires, which cut through mud 
and dust to the solid ground below. These vehicles are so solidly built that they are almost 
indestructible; but they are not what we would call comfortable. 


primitive home-made wooden tools; 
and the farming population con- 
sists overwhelmingly of owners or 
tenants cultivating small farms, 
and of hired laborers. Northward 
the number of large holdings cul- 
tivated by hired labor increases. 

The Chinese peasant farms much 
as he did in China. He keeps a few 
chickens and a pig for his own food 
and for fertilizer, and a horse or 
cow to drag his plow if he can 
afford it; if not, he has his field 
plowed on contract by a wealthier 
neighbor. Though too poor to keep 
many farm animals, such farmers 
altogether keep 8,000,000 swine. 

The main cash crop is the soy 
bean, which rose to prominence 
after the Chino- Japanese War of 
1894-95. The returning Japanese 
tried bean-cake on their rice fields 
and found it a good substitute for 
the more costly fish fertilizer. Thus, an almost worth- 
less by-product of bean-oil immediately became of 
major importance; and Manchuria grew famous as 
the world's chief source of soy beans. New uses for 
the bean were found in industry and agriculture ( see 
Soy Bean). Soy beans are still Manchuria's chief 
stock in world trade, but the market is being narrowed 
as other countries begin to raise soy beans and lay 
high tariffs on imports. 

Kaoliang, a giant grain sorghum,- is the chief grain 
crop. The farmers use the pea-sized grains for their 
own food, feed them to stock, and make a fermented 
drink from them. With the stalks, they thatch the 
roofs of their mud huts, make fires, and feed the farm 
animals. Millet, grown largely in the north, is next 
to kaoliang in importance. Other crops include wheat, 
corn, rice, peanuts, cotton, hemp, jute, tobacco, and 
flax. Some of these are raised only on a small or 
experimental scale. North Manchuria is comparable 
to western Canada in fitness for wheat growing, but 
the wheat raised does not meet domestic needs. 

This is the agriculture of the Manchurian Plain. 
Very different is the pastoral life of the Mongol 
provinces of Hsingan in the west, which sit astride of 
the Great Khingans, with one foot in the Manchurian 
Plain and the other in the eastern end of the Mongo- 
lian Plain ( see Mongolia). Here the Mongols live 
mainly by their flocks of sheep and goats and their 
herds of horses and cattle. 

Though Jehol is scarcely Manchurian, it can hardly 
be considered separately, for its products find out- 
let through Manchuria. Although Chinese settlers 
now far outnumber the Mongols here, sheep, goats, 
horses, and cattle are more extensively kept than 
among the Chinese population generally. 

Hsingan and Jehol are the regions from which come 
Manchurian wool, horsehides, cowhides, sheepskins, 


lambskins, and goatskins; also furs, including sable, 
ermine, leopard, lynx, marten, fitch, squirrel, fox, 
deer, and wolf. 

Mineral Resources and Manufactures 

The most valuable Manchurian mineral is coal, 
which is widely distributed, though much of it is poor 
in quality. At Fushun, however, east of Mukden, is a 
fairly good bituminous coal in the thickest seam in 
the world, averaging 150 feet and attaining a thick- 
ness of 417 feet. The total deposit is estimated to 
amount to a billion tons. The coal is mined from the 
largest open cut in the world, and also in the usual 
way, with deep shafts and horizontal galleries. The 
Penhsihu mine not far awa}' has a smaller output of a 
better coal. Nearly half the coal mined is used in 
Manchuria, mostly by the iron and steel and other new 
industries, though the people are learning to use 
coal instead of kaoliang stalks for fuel. Most of what 
is exported goes to Japan. 

The coal seam is overlain by oil shale, from which 
oil is extracted at great cost for the use of the Jap- 
anese navy. The gasoline obtained as a by-product is 
marketed in Harbin. Deposits of petroleum have also 
been found. To aid the oil monopoly formed for its 
exploitation, severe restrictions have been placed on 
the foreign oil companies trading in Manchukuo. 

Most of the iron ore deposits are in the region 
around Mukden. The most important mine, with 
huge deposits of low-grade ore, is at Anshan. 

Other mineral resources include limestone, silica, 
soapstone, salt, soda, lead, copper, and manganese. 
Alluvial gold is found in the valleys of the Amur, 
Sungari, Nonni, Yalu, and other rivers. 

The most important Manchurian manufacture is 
based on Manchuria's largest natural product, the soy 
bean. Primitive little bean-oil presses, worked by 
hand or by farm animals, still exist throughout the 
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countryside, but more than half the bean-oil and 
bean-cake made in Manchuria is produced in the 
great hydraulic presses at Dairen. 

Flour milling, centered at Harbin in the wheat dis- 
trict, and distilling and 
brewing are the next most 
important industries. 

Their products are con- 
sumed in the country, but 
the' flour is not sufficient 
to meet home demands. 

The Showa Steel Works 
near Anshan turns out 
about a quarter of a mil- 
lion tons of pig iron a 3 r ear, 
most of which is shipped 
to Japan. The difficulty 
of extraction from the 
poor ores makes this iron 
expensive, but the Japa- 
nese government wants a 
supply of iron which can- 
not be cut off by war. 

Minor industries include 
the manufacture of glass, 
cement, paper, leather, 
soap, pulp for paper and 
rayon, cotton goods, salt, 
soda, and wild tussur silk. 

Foreign Trade, Cities,and 
Communica tions 

The great bulk of Man- 
churia's foreign trade is 
with Japan. The remainder goes chiefly to China, 
Germany, the United States, and Great Britain. The 
principal exports are soy beans and other beans, bean- 
cake, coal (all of which go principally to Japan), 
millet (chiefly to Korea), peanuts (mainly to the 
Netherlands, Belgium, and the United States), and 
bean-oil (chiefly to Germany, Great Britain, the Neth- 
erlands, the Dutch East Indies, and the United States) . 
Most of the exports to the United States are minor 
articles of trade like bristles, hemp seed, furs, and 
skins. Even of these, Japan takes a much longer list. 
The principal imports are cotton piece goods, wheat 
flour, iron and steel, vehicles, machinery, and tools, 
all chiefly from Japan. 

More than half of Manchuria's foreign commerce 
passes through the port of Dairen, which, though not 
ice-free in winter, is kept open by ice-breakers. At 
Port Arthur, the only ice-free port, the best part of 
the harbor is reserved for the Japanese navy. At 
Hulutao, which is ice-free, a port is being built. 
Antung, at the mouth of the Yalu, an important log- 
rafting river, is the largest shipping port for timber. 
Yingkow, the oldest Manchurian seaport, is the only 
other port worth mentioning on Manchuria's short 
coast. Rashin, over the Korean border, which is nearer 
than Dairen to Japan, is also being developed as a 
port for Manchurian trade. 


Of the cities, Mukden, once the political center of 
the plain, is the largest. Others are Dairen, new and 
thoroughly Japanese; Harbin, built by the Russians 
and having the largest white population in Asia; and 

Hsinking (formerly 
Changchun), the capital, 
also new and Japanese. 
Tsitsihar, Hailar, and 
Manchouli, all on railway 
lines, are important Mon- 
gol centers. 

Many of the cities are of 
very recent and astonish- 
ingly rapid growth, made 
possible by some 6,000 
miles of very efficient rail- 
ways. Of this, more than 
700 miles belongs to the 
South Manchuria Rail- 
way, which is a joint en- 
terprise of the Japanese 
government and Japanese 
private capital. Japan 
also controls the strip of 
land through which the 
road runs. All but a neg- 
ligible portion of the re- 
maining mileage belongs 
to the Manchukuo govern- 
ment, but is operated by 
the South Manchuria Rail- 
way, which is a little em- 
pire in itself. Its power 
has been compared to that of the old British East 
India Company; in some ways the comparison scarcely 
does the South Manchuria Railway justice. It con- 
trols the great Fushun coal mines with their overlying 
oil shales and the Showa Steel Works at Anshan; runs 
hotels, hospitals, and schools; builds harbors, operates 
motor bus lines, and conducts agricultural, geologic, 
and other scientific research. 

Most of the roads are scarcely more than rutted 
tracks, over which the peasants haul their beans and 
other produce to market in two-wheeled carts drawn 
by horses or mules. These roads are none too good, 
even at their best when frozen in winter. During the 
summer rains they become impassable morasses for 
weeks at a time. Modern motor highways amount to 
3,500 miles, and air routes to a little more. Telephone, 
telegraph, and radio service connects all the centers 
of population. (For history and government and for 
statistics of area and population, see Manchukuo.) 
MANDOLIN. This string instrument has a deep 
pear-shaped body like that of the ancient lute, a 
sounding-board, and a fretted neck. Its tinkling notes 
are produced by rapidly twanging the strings with a 
bone or metal plectrum or pick. It is a favorite in- 
strument for accompanying the voice, especially in 
Spain and Italy. The Neapolitan type, with four 
double strings, is most commonly used. 



Each coolie’s load, which looks like automobile tires, really 
is oil cake, left after the soy bean has been squeezed dry of 
oil in a hydraulic press. The cakes are going aboard a steamer 
in Dairen for export to Japan. There the cake finds many uses, 
and after many transformations may appear as American silk hose, 
for the cake is used to fertilize the mulberry trees which fur- 
nish leaves for feeding silkworms. 
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MANDRAKE. In past times people regarded this 
Old World herb with superstitious awe. Shakespeare 
and other old writers often refer to its narcotic 
powers. They also speak of it as shrieking when 
torn from the ground, because of the fanciful re- 
semblance of its long forked root to the human figure. 
It was much used as a drug and in love philters. 

The mandrake (Mandr agora ojjicinarum ) is native 
to India and the Far East. It belongs to the poisonous 
nightshade family ( Solanaceae ). The mandrake of 
the United States is the may-apple ( see May-Apple). 
MANGANESE. Railroad switch points and frogs would 
soon be battered out of shape if they were not made 
of steel alleged with manganese. This hard gray metal 
touched with red has the property of making iron and 
copper exceptionally tough and strong. ( See Alloys; 
Iron and Steel.) In small proportions it is indispensa- 
ble in making most steel because it removes oxygen 
and sulphur during the melting. Manganese bronze 
used for propellers has about V/ 2 per cent manganese. 

Manganese is introduced into steel by adding an 
iron alloy, either ferro-mangcinese (about 80 per cent 
manganese) or spiegeleisen (about 20 per cent). These 
alloys are obtained by smelting iron ore .with an ore 
which is rich in manganese. 

The United States normally obtains manganese ore 
from Russia, West Africa, India, Brazil, and Cuba. 
The American deposits, although abundant, are mostly 
low grade. Wien the United States became involved 
in war in 1941, it turned to its domestic deposits and 
built new plants for extracting this important metal 
from low-grade ores. The metal can be separated by 
electrolysis from a solution containing ore. In another 
process most of the impurities are floated off when 
powdered ore is stirred in a suitable solution. 

Manganese has various isotopes, with valences of 2, 3, 4, 
6, and 7, and in each it has a different color. Pink, red, 
black, green, and purple compounds are common. The pur- 
ple permanganates are important disinfecting agents, as in 
Condy’s fluid (sodium permanganate) and potassium 
permanganate. The dioxide is used in paints, dyes, glass- 
making, and as a depolarizer in dry cells. The chief ores are 
pyrolusite, hausmannite , and manganese spar. Manganese is 
probably an important element in plant growth. The atomic 
weight is 54.93; the atomic number is 25. The metal was 
first isolated in 1774. 

Mango. One of man’s greatest triumphs in im- 
proving wild plants is the cultivated mango. In its 
home in India, this evergreen tree originally had a 
small plumlike fruit, with a turpentine flavor. Cen- 
turies of cultivation and selection have produced a 
luscious fruit somewhat like a small melon. Many 
varieties are now grown in Florida, the Caribbean re- 
gion, and elsewhere in the tropics and subtropics. 
Green mangoes are used for pickles and preserves, and 
so the name has come to be applied also to pickles and 
preserves made from melons, peppers, and cucumbers. 

The' tree grows from 40 to 90 feet high. Its large 
glossy leaves make it a beautiful shade tree. In 
Florida the pinkish-white flowers bloom from Decem- 
ber to April. The mango ( Mangifera indica) belongs 
to the cashew family or Anacardiacece. 


MAN I L A^ 

MANGROVE. The mangrove is highly adapted to 
tropical and subtropical seashores, where, most trees 
cannot live because their roots cannot get air from 
the soil. The mangrove overcomes this difficulty by 
dropping vinelike roots from its trunk and branches 
to the surrounding mud. These aerial roots take in 
air through their pores at every low tide. Seeds do 
not break away from the tree until they have sent 
down a root to win a foothold in the mud. 

Dense groves of these trees grow on tidal flats in 
Florida and on most warm, flat seacoasts. The 
tangle of roots catches rubbish and mud, and thus 
helps to build new land. The tree usually grows about 
20 feet high. Some species have heavy, close-grained 
wood. The bark is used for tanning and the sweet fruit 
is good to eat. Scientific name, Rhizophora mangle. 
Manila, Philippine Islands. From the moment 
the Spaniards occupied the site of Manila in 1571, the 
city was destined to be one of the world’s important 
capitals. It stands on Manila Bay, the finest natural 
harbor in the Orient. The short Pasig River connects 
the bay with an inland lake, Laguna de Bay. 

The old, walled Spanish city is south of the Pasig; 
it is now called Intramuros (“within the walls”). In 
this space, about a mile across, are packed historic 
churches, convents, and government buildings. To 
the south, running inward from the bay, is a series 
of fine parks — the New Luneta, Burnham Green, 
the Old Luneta, and Wallace Field. The port district 
is west of Intramuros, behind a breakwater. 

During American occupation after 1898, a modern 
city grew up north of the Pasig. The old village 
Binondo became the financial and shopping district. 
Beyond this, toward the bay, is densely populated 
Tondo, packed with native thatched houses. Extend- 
ing far out around the heart of the city are modern 
residence districts. Here some of the houses are built 
in old Spanish style, with sliding walls which admit 
air, and others are of modern concrete construction. 
Walls usually are unplastered, to minimize damage 
from earthquakes and the wet climate. 

There are many schools and colleges, headed by the 
University of the Philippines. Aside from being the 
educational, governmental, and trade center of the 
Philippines, Manila is important for light manufactur- 
ing — tobacco products, cotton textiles and clothing, 
light metal products, lumber, vehicles, liquor, ice, and 
manila rope. The city also is a shipbuilding center. 
About iy 2 miles southwest is Cavite, the naval base. 
Two small fortified islands, Corregidor and Cavallo, 
help defend the bay. (See also Philippine Islands; 
World War, Second.) 

White settlement of Manila began in 1571 when Miguel de 
Legaspi took over a native settlement. It remained the 
Spanish capital until United States troops entered on Aug. 
13, 1S9S, after the battle of Manila Bay. The Japanese 
captured it Jan. 2, 1942. 

The hot monsoon climate gives a mean temperature of 
about 80° F.,* varying only about 63^ degrees in the course of 
a year. The annual rainfall is about SO inches, four-fifths of 
it coming from June through September. Area of city, about 
14 square miles; population, about 625,000. 
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The Fur Trade 



Where CANADA GROWS the WORLD’S finest WHEAT 



M ANITO'BA, Canada. 

The Indians of the 
prairies believed that the 
region now included in 
the province of AI anitoba 
was especially favored by 
the Great Spirit, and that 
around the “narrows” of 
Lake Manitoba his voice 
might be heard. There- 
fore, they called the region “Manito-Waban” (Great 
Spirit’s Narrows). The inhabitants of today agree 
with the redmen in regarding the province as “God’s 
Country,” and for proof they point to the broad 
prairies of the south, covered with waving fields of 
grain, which form one of the greatest grain regions in 
the world. These plains were once the bed of a great 
inland lake, Lake Agassiz, which covered about three- 
fourths of Manitoba and extended into the United 
States, and they are composed of rich soil. The soil 
is especially rich in the valley of the Red River ( see 
Red River), and it is here that 'the best grades of 
wheat are grown. Oats and barley are the other chief 
field crops. 

On the great farms, most of them from 160 to 640 
acres, teams of four, six, or eight horses and powerful 
tractors plow and harrow the soil and cut the grain 
at a speed which would astonish the eastern farmer 
of 60 or 80 acres. 

Occasionally the landscape is broken by lakes or a 
bit of marshland with little ponds of still water. The 
largest body of water, Lake Winnipeg, is about the 
size of Lake Erie, and to the west of it lie two large 
lakes, Lake Manitoba and Lake Winnipegosis. 

Great Variations in Climate 
The province enjoys an invigorating climate, 
though variations are sudden and of great range. 
The winters are severe, but the springs are early, and 
advance rapidly to summer heat. An April that 
begins with wintry weather may be hot before it is 
succeeded by May. The great heat of midsummer 
causes the grain to ripen quickly, and there is little 
rain at harvest time, so that crops are gathered with- 
out dread of wetting. Though there is sometimes an 
early frost, the abundant average yield of grain more 
than balances the loss from this danger. The soil and 


the climate make possible 
the production of 45,000,- 
000 bushels a year of 
“Manitoba hard” spring 
-wheat. Cattle and hog 
raising, and dairying, are 
important. Northern 
Manitoba, bordering on 
Hudson Bay, is too cold 
for agriculture, but here 
the hunters and trappers find the fur-bearing animals 
— mink , muskrats, martens, foxes, and others — 
whose pelts command high prices. Here also, and like- 
wise in the western part of the province, are numer- 
ous forests, chiefly of spruce, which provide material 
for successful lumbering and paper and pulp indus- 
tries. The government has set aside great areas in 
southern Manitoba as forest reserves. 

Large deposits of high-grade copper, associated 
with gold, silver, and zinc, have been opened up in 
the Pas district, at Schist Lake and Flin Flon Lake. 
The largest gold-mining operations, however, are 
carried on in central Manitoba. Lakes Manitoba and 
Winnipeg yield great quantities of fine fish. 

Railroads of the Province 

Most of Manitoba’s east and west freight finds its 
way to Winnipeg, the capital and principal city, and 
a great railroad center (see Winnipeg). The Hudson 
Bay Railway carries western grain from Winnipeg 
to Churchill for shipment by Hudson Bay and Hud- 
son Strait to European ports. This line also passes 
through the Flin Flon and Schist lakes mining districts. 

The history of Manitoba is the history of the 
Hudson’s Bay and Northwest companies and of the 
Canadian Pacific Railway. Until 1870 the land was 
owned and the people governed by the great fur- 
trading company (see Furs and the Fur Trade). The 
only important settlement was the Red River Settle- 
ment made by Lord Selkirk. Apart from the Indians 
and half-breeds, most of the men in the region were 
of hardy Scottish stock. 

In 1869 the Hudson’s Bay Company transferred its 
rights to the recently formed Dominion of Canada. 
The French metis, or half-breeds, feared that their 
language and religion -would not be respected, and 
there followed the Red River Rebellion, known from 


Extent . — North to south, 760 miles; east to west, 495 miles. Area, 
246,512 square miles, 26,789 of which are water. Population (1936 
census), 711,216. .... 

Natural Features . — Great prairies in southwest and south, with broken 
and hilly land of the Laurentian country in the north and east. 
Highest elevation, Riding and Duck mountains. Lakes Winnipeg, 
Winnipegosis, Manitoba, and numerous small lakes.. Principal 
rivers: Red River, Assiniboine, Saskatchewan, and Winnipeg, drain- 
ing into Lake Winnipeg; Nelson, draining Lake Winnipeg into 
Hudson Bay; Churchill and Hayes, also emptying into Hudson Bay. 

Products.— Wheat, oats, barley, iye, potatoes, flax, hay; live stock and 
dairy products; gold, copper, zinc, silver; building materials (brick, 
cement, stone, gypsum); lumber; fur and game, fish. 

Cities. — Winnipeg (capital, 215,814), Brandon (16,461), St, Boniface 
(16,275). 
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the name of its leader as Riel's First Insurrection. The 
uprising was suppressed, but the problems which 
caused it have continued to the present time. (See 
Red River.) 

The building of the Canadian Pacific Railway in 
1885 brought thousands of settlers from the older sec- 
tions of Canada, from the United States, and from 
Europe. Manitoba is still far from being crowded, 
however, for it covers an area of over 246,000 square 
miles, more than any state of the United States except 
Texas. Until 1912, when the province was extended 
northward to Hudson Bay, its area was only about 
one-fourth its present extent. 

Mann, Horace (1796-1859). The “father of the 
American public school,” Horace Mann was born in 
a humble farmhouse at 


Franklin, Mass. His father , 

died when he was 13, 
leaving him to a youth 
of work and hardship, j 
with little time for school. 

But the ambitious lad 

read every book he found VyltS i 

and finally entered Brown : 

University, where he was 
graduated at the head of 
his class in 1819. He 
studied law at Litchfield, 

Mass., was admitted to 

the bar in 1823, and prac- 

tised for 14 years. From J 

1827 to 1837 he was in the j ‘ 

Massachusetts statelegis- j; ' . ' W&iz 

lature. He was especiallv How prim and proper the Mant 

, . . \ nicely and its head bowed bet’ 

active for educational name— Praying Mantis. Yet it 

reforms, and prepared « “ Preying ” 
and introduced the act 

creating the Massachusetts State Board of Education. 

In the small district school system of those days 
there was little provision for children under ten years 
of age, and most of the smaller communities offered 
only a few years of training. As secretary of the first 
board of education, Mann set out to replace the dis- 
trict school organization with the township unit. He 
knew, however, that any real improvement must 
begin with the teachers, and partly through his influ- 
ence the first normal school was established in 1839. 

In 1843 Mann spent five months in Europe, study- 
ing its schools. On his return he presented his seventh 
annual report to the board. This antagonized the 
Boston schoolmasters, who saw Mann's praise of the 
Prussians' teaching methods as criticism of them- 
selves. Still the report made Mann a national figure. 
His 12 annual reports and the volumes of his Common 
School Journal, a periodical, circulated widely in the 
United States and Europe and exerted great influence 
in raising educational standards (see Education). 

In 1848 Mann was elected to Congress to fill the 
seat vacated by the death of John Quincy Adams. He 
was an ardent champion of free speech and labor. In 


THE PRAYING MANTIS AT “PRAYER” 


the face of personal danger he defended negroes in 
the courts. He broke with Webster over the slavery 
question, and the Webster faction prevented his 
renomination in 1850, but Mann ran as an inde- 
pendent and was reelected. 

Antioch College at Yellow Springs, Ohio, made him 
its president in 1853, and there he set out to establish 
higher education on a coeducational and nonsectarian 
basis. After six years of labor there, handicapped by 
lack of financial support, he died on Aug. 2, 1859. 
MANTIS. Perhaps no living creature conceals behind 
a pious appearance a more bloodthirsty and malig- 
nant disposition than that great hypocrite, the “pray- 
ing mantis,” a relative of the grasshopper and cricket. 
From the moment of its birth, this insect is a mur- 
derer and a cannibal. 


How prim and proper the Mantis looks with its “arms” folded so 
nicely and its head bowed between them! That’s how it got its 
name — Praying Mantis. Yet it would be nearer the truth to call 
it the “Preying” Mantis, for this is just a pose that conceals its 
fierce, bloodthirsty disposition. 


1 With the front part of 

■j itsbodyraisedupinaprim 

pose, the hind part swel- 
I ling out like the flounce 

of an old-fashioned 
= skirt, and with its big 

; arms folded up so prop- 

1 i erly beneath its small tri- 

i angular head, the mantis 

• does indeed look like an 

MM I old lad y at her P ra y e . rs - 

I But concealed on the in- 

side of those arms are 
• sharp cruel claws, and 

^at head, cocked now 
to the right, now to the 
left, holds two large eyes 

looks with its “arms” folded so constantly On the look- 
en them! That’s how it got its , * 

uld be nearer the truth to call OUu IOr unvary Victims, 
is just a pose that conceals its Perhaps a fly ventures 
ty disposition. 1 J . , 

too near. Suddenly the 
mantis springs; those long scythe-shaped arms shoot 
out; the fly is caught on their curved barbs, and 
soon disappears in the mantis' greedy mouth. Fights 
to the death often take place between two of these 
insects. The victor dines on the vanquished. 

Members of the mantis family are found in the 
southern United States and Europe and in nearly all 
tropical countries. The commonest American species, 
called the “rear-horse” or “mule killer,” is of a leaf- 
green color, and hides in trees and grass. The eggs 
are laid in tough cases attached to twigs. 

Scientific name of mantis family, Mantidae (from the 
Greek mantis , “prophet”)* Their life history is similar to 
that of grasshoppers and others of the Orikoptera order. 
More than 800 species of the mantis are known, but of these 
only about 20 are found in the United States. 

Manual ARTS. Those arts in which the hands are 
extensively employed are commonly called manual 
arts (from the Latin word manus, meaning “hand”). 
They include working in wood and metal, book bind- 
ing, block printing, weaving, sewing, basket making, 
and similar activities. Such arts as modeling and 
drawing are usually studied as “fine arts.” (See Home 
Economics; Industries and Industrial Arts.) 
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Syrup, Sugar, and Lumber 
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The MAPLES, Prized for BEAUTY and USEFULNESS 


T\ T APLE. Its thick, spreading foliage, which casts a 
cool shade in summer, and its brilliant col- 
oring in autumn, make the maple one of the most pop- 
ular trees for parks and streets. It is also a valuable 
forest tree, especially the sugar maple, which is the 
source not onty of maple sugar, but of the most highly 
prized maple wood used for furniture and building. 

Stalwart and handsome, the maple is easily recog- 
nized. It is a symmetrical, wide-spreading tree with a 
massive, domelike 
crown of extremely 
thick foliage. It is 
one of the relative- 
ly few trees with 
opposite branches, 
and both branches 
and twigs usually 
point upward. The 
leaf is broad, deep- 
ly indented, and 
varies in length in 
different species 
from two to five 
inches. The fruits 
are thin, paper- 
like wings, or keys, 
each bearing a seed 
at one end. They 
grow in pairs. 

There are about 
100 species of ma- 
ple, all native to 
the north temper- 
ate zone. More 
than a dozen of 
them are native to 
North America. Among the most common species are 
the sugar, hard, or rock maple; the silver or soft maple; 
the red, scarlet, or swamp maple; the Norway maple; 
and the box elder, or ash-leaved maple. In the United 
States the maple family ranks third in commercial 
hard woods. Canada has adopted the leaf of this pop- 
ular tree as its national emblem, and its national song 
is entitled ‘The Maple Leaf Forever/ 

Although all of the maples have sweet sap, the sugar 
or rock maple is the source of practically all the 
maple syrup and sugar that is marketed. It is a 
tall, vigorous tree that grows to a height of from 70 
to 120 feet. Its range is wide — from Newfoundland 
to Manitoba and south along the Appalachians to 
Georgia and eastern Louisiana. Sugar production, 
however, is commercially important only in north- 
eastern United States and the neighboring parts of 
Canada, because the weather in the spring must be 
alternately freezing and thawing for a good run of sap. 
Continued cold or warm weather halts the sap flow. 
Sugar maples grow slowly and they are seldom good 
sap producers before they are 40 years old. They yield 


the greatest amount after they are 80. The sap begins 
to run in very early spring and flows for about a 
month. Each tree produces, on the average, about 10 
gallons of sap. Boiled down, this yields about a quar- 
ter of a gallon of syrup, or two pounds of sugar. 

The sugar maple also has the finest wood for manu- 
facturing purposes. This tough, hard, close-grained 
wood is widely used in the manufacture of high-grade 
furniture, flooring, building interiors, aircraft and 

other vehicle con- 
struction, shoe 
lasts, and agricul- 
tural implements. 
The ash is rich in 
potash and is used 
for fertilizer. 
Gnarled sugar ma- 
ples, called “bird's- 
eye” or “curly” 
maple, are prized 
because they can 
be cut into a hand- 
some veneer for 
furniture. The 
black maple, which 
flourishes near 
streams and in 
river bottoms, is a 
variety of the sugar 
maple. It also 
is tapped for its 
abundant sugar 
sap, and its wood 
is similar to that 
of the sugar maple. 
The silver ma- 
ple, which thrives in moist lands, is popular as a 
shade tree, because of its rapid growth. Its usual 
height is about 50 feet, but it often grows to 100 
feet. The branches are long and gracefully drooping, 
with leaves that are pale green above and silvery-white 
beneath. The soft wood is, used for furniture, veneer, 
and box boards. Another favorite ornamental tree is 
the box elder or ash-leaved maple, one of the smaller 
species. It is the only American maple with com- 
pound leaves. 

The red, scarlet, or swamp maple, a medium-sized species, 
is one of the most beautiful of all trees in early spring. Before 
its leaves come out, the tree puts forth clusters of crimson 
blossoms. Throughout the summer the leaves are a filmy 
green. At the first hint of autumn they flame into crimson 
and gold. 

The Norway maple has become widely popular in the 
United States as a shade tree in cities. Extremely hardy, it 
grows well even with such handicaps as heat, smoke, and 
hard pavements. Other imported maples are the sycamore 
maple — an important hard wood in Europe, the European 
field maple, and the decorative Japanese maples. 

Scientific name of sugar maple, Acer saccharum; of silver 
maple, Acer saccharinum ; of red maple, Acer rubrum; of 
box elder, Acer negundo. 


THE SUGAR MAPLE, CHIEF OF THE MAPLE FAMILY 



The sturdy trunk has a smooth gray bark when it is young, but the bark becomes 
rough and scaly as the tree ages. The leaves are simple, with three, five, or 
seven sharply pointed lobes. The winged seeds are called samaras, or keys. 
Notice the squirrel scampering up the trunk of the tree. 
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In the First Spring Thaw 


MAPLE 


Making Syrup and Sugar from Maple Trees 


QUT OF the white, hard months of the Vermont tity a tree will give c 

winter there suddenly comes a promise of relent- that reached the lea 

ing. A night along toward mid-March is starlit and cold stops the flow, 

brittle with cold. The veil of the Milky Way lies sharp kind that brings ou 

and clear across the sky and the farmer can see his taking for the yea 

breath pluming out for several feet. But the next morn- syrup. Crisp, cold 
ing, after chores and before breakfast, he stops outside alternate thaws and 
his house and looks about him. The deep-packed snow er.” During the av 
is beginning to thaw. His breath hardly shows at all will run only about 

and the sun is warm on the back of his hand. But occur on as few as 

there is something else too. As he goes in to his place From the bucket 
at the head of the breakfast table, he informs the collected into horse 
family that he “calculates the sap will run today.” In the small groves 
He does not know how he knows, but he is very sure, sap directly to the c 
The sap in the maple trees might have started to rise a log fire. The sap i 

as early as the last week in February or as late as the until in the last one 

first week in April. No outward signs are visible — no the larger groves, v 

budding or any sign of greenness. And yet he knows trees, no boiling is 

when the time comes. His forefathers on this place to a “sugar house 

knew also. Forty years between the planting of chimney to give drs 

maple trees and the first harvesting of the sap is a poured into long 

long time in which to 
study — with another — 

40 years before^ the 

made by tomahawks, ! 

then those made by . y s / "* - 

early whites — holes j _ ' ^ 

holes of today. For [ V 

the sugar maple is a : . V - 

long-lived tree. It is K . - - . ^ 

said that trees plant- I 

ed by the Pilgrims in • 

1620 are still giving . 

Sap. L . - ---- - 

TTnw flip Trees It is the first day of the tapping season in this maple grove. W3 

; 4, . bit the men are boring holes to let out the sap and hanging bi 

Are lapped trees to catch the flow. 

Paths are beaten 

through the snow into the woods. The farmer and his teria growth. . Or, i 

helpers drill holes two inches deep into the trees about it is put into tin or i 

waist-high and slanting upward — one to three holes, for shipment. Cs 

depending on the size and sturdiness of each tree, amount of maple si: 

Spouts are driven into the holes. Some farmers have a and sweeten tobacc 

pipe-line system from the trees to the sugar house. Maple sugar and m; 

Most farmers, however, hang pails on the spouts. The can products. In the 
pails, usually of metal for ease in cleaning, are covered a r ° d Ne ^ Hampshire 
to keep out twigs and rain. The sap runs swiftly or sma n quantities. Th< 
slowly, according to weather conditions, and the quan- are the main product 


It is the first day of the tapping season in this maple grove. With brace and 
bit the men are boring holes to let out the sap and hanging buckets to the 
trees to catch the flow. 


tity a tree will give depends on the amount of sunlight 
that reached the leaves the previous year. Prolonged 
cold stops the flow. Continuous warm weather — the 
kind that brings out the buds on the tree — ends sap- 
taking for the year, for “buddy” sap makes poor 
syrup. Crisp, cold nights, warm sunshiny days with 
alternate thaws and freezes make ideal “sugar weath- 
er.” During the average month-long season, the sap 
will run only about half the days. “Good runs” may 
occur on as few as two days; seldom more than five. 

From the buckets the sweet and colorless sap is 
collected into horse-drawn gathering tanks on sleds. 
In the small groves the sledge team usually hauls the 
sap directly to the camp, where it is boiled down over 
a log fire. The sap is ladled from one kettle to another 
until in the last one it is thick enough for syrup. In 
the larger groves, which may have as many as 5,000 
trees, no boiling is done at camp. The sap is hauled 
to a “sugar house” — a low shed, with a towering 
chimney to give draft for the boiling fires. The sap is 
poured into long evaporators set on an “arch,” 

a narrow brick or iron 
l gins to “ RUN” furnace. 

■ mi Good Syrup Needs 

Careful Cooking 

|j " Few farm tasks re- 

than the preparation 
l l °t high-grade maple 
xff products. To produce 

C the prized s° lden - co1 - 

- ' " feyM’ ored syrup of smooth, 

* mellow flavor, only a 
little of the sap is 
gPpk-- — boiled in the evapo- 
' ' | ^ rator at a time. .Con- 
% stant watch is kept 
with thermometer 
- > and hydrometer to 

test the thickness of 
'^£§118 the syrup, and all im- 
purities are strained 
out through a felt 
:i matting. The syrup 

in this maple grove. With brace and is Canned quickly SO 
hthe S flSw. nd hanging bUCketS t0 the that ^ will not be- 
' ' come soured by bac- 

teria growth. Or, if it has been boiled down to sugar, 
it is put into tin or wooden molds and packed carefully 
for shipment. Candy manufacturers use a large 
amount of maple sugar, but most of it is used to flavor 
and sweeten tobacco products. 

Maple sugar and maple syrup are exclusively North Ameri- 
can products. In the United States the output comes chiefly 
from Vermont, New York, Ohio, Pennsylvania, Michigan, 
and New Hampshire, although many other states produce 
small quantities. The southern and eastern parts of Quebec 
are the main producing areas of Canada. 
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MAPS 



Distortion in Conic Projections 


MAPS. Men have made and used maps since the dawn 
of history. This is because a map can give useful 
and interesting information that cannot be told nearly 
so well in words. A map is, in fact, a special kind of 
picture that speaks a picture language of its own. 

To learn this language so that we can “read” all of 
the simpler types of maps is easy with a little prac- 
tise. This is fortunate, since the ability to read maps 
is an essential skill in modern life. It is a necessity 
in school years, not merely in the study of geography, 
but also for a clear understanding of plant and animal 
life, history, current events, and many other fields. 
Because it helps us so much in other studies, map 
reading is now classified by educators as one of the 
“tool subjects,” along with reading, writing, and 
arithmetic. 

Outside of schools, maps are playing an ever- 
increasing role. Almost every issue of current news- 
papers and magazines contains one or more maps. 
Road maps guide us on vacation trips. Historical 
maps illustrate countless books. Articles and pam- 
phlets on resources, trade, industries, and interna- 
tional relations are commonly pointed up with special 
maps. Exceptional skill in the use of maps is required 
in many trades and professions, culminating in the 
science of navigation by sea and air. 

To learn to use maps intelligently, we must first 
understand how they are made. It is easy to show 
the plan of the earth on a globe, but it is difficult to 
do so on a flat surface. You will see why if you cut 
the skin of an orange into half-separated strips and 
remove them as a single piece. The result when 
flattened out will resemble the drawing in Fig. 1. 



The nearest to a flat surface you could get by peeling off the sur- 
face of a geography globe would be a shape something like this, 
as you can find out by trying it on an orange. 


Every boy discovers this difficulty of adjusting a 
flat surface to a sphere when he tries to cover a ball 
with a piece of leather; it can only be done by cutting 
the leather into specially shaped pieces and sewing 
them together. 

But it is possible to cover the surface of a “cone” 
with a continuous piece of paper, or other material, 
and have it lie flat. One way of “projecting” maps, 
therefore, is to imagine the earth composed of two 
cones with the Equator as their common base. In 
this way we prepare what is called a “conic projec- 
tion,” which is fairly satisfactory for single states and 
countries, and other small sections of the globe’s 
surface. The accompanying diagrams (Figs. 2 and 3) 


.show how a conic projection is made. Such a pro- 
jection is easily recognizable by the fact that the 
meridians are all straight lines diverging from a 



Fig. 2. How a Conic Projection is Made 


common center, and the parallels are arcs of con- 
centric circles. In what is called a “polyconic” 
projection the meridians, however, are slightly curved, 
and the parallels are not always concentric arcs. 

Imagine a cone of paper fitted over the top of a 
globe touching the surface at (say) the 40th parallel 
of north latitude; this is then the “standard” parallel. 
Meridians are drawn at equal intervals on the paper 
as straight lines from the apex of the cone to its 
base, and the parallels appear as concentric circles 
drawn with the apex as a center. 



Fig. 3. The Completed Conic Projection 


When the paper cone is unrolled it appears as above. 
In all conic projections the scale along every meridian 
and along the standard parallel is correct; but north 
and south of the standard parallel latitude and long- 
itude are progressively distorted. 


$ W 


A 



lit,*''' 


V'" 


V 'Sr 


r 




58 



For showing the whole surface of the globe on a 
single map, what is called “Mercator’s projection” is 
frequently used. In making this projection the globe 
is imagined as inclosed in a paper cylinder (Fig. 4). If 
the cylinder were of the same height as the globe, the 

east-and-west 
distances near 
the poles would 
be enormously 
exagger a t e d, 
while the north- 
and-south dis- 
tances would be 
practically cor- 
rect. To remedy 
this distortion of 
shape, a corres- 
ponding distor- 
tion north and 
south is intro- 
duced. Projec- 
tion lines are 
drawn from the 
center of the 
globe at regular 
intervals of lati- 
tude and con- 
tinued until they 
meet the surface 
Fig. 4. Mercator’s Principle of the cylinder. 



Fig. 5. Mercator’s Projection Completed 


Thus the distance between the 60th and 75th parallels 
of latitude becomes enormously greater than that 
between the Equator and the 15th parallel, and the 
poles cannot be shown at all on these maps. Figure 4 
shows how the Mercator’s projection is formed, and 
Figure 5 what it looks like wdien it is completed. 
In spite of its great exaggeration of areas toward 
the top and bottom of the map, this projection is 



very useful, especially for sailing charts. All meri- 
dians and parallels are straight lines crossing at right 
angles, and a compass course between any two points 
is the straight line connecting them. 

There are many other types of map projections, 
but these are among the simplest. No map, it should 



Fig. 6. Contour Map of a Coast Line 


be remembered, can ever represent the surface of the 
earth as accurately as a globe. If you wall examine a 
map of North America on a conic projection, and then 
on a Mercator’s projection, you will see a very great 
difference in apparent size and shape. And yet each 
is an accurate representation according to its system 
of projection. 

Maps which show the character of the surface of 
the ground are of several kinds knowm as "relief” 



Fig. 7. Profile Sketch from Contour Map 


maps, “topographic” maps, “contour” maps, etc. 
An example of a contour map is given in Fig. 6. 
Such maps show r the detail of the earth’s surface by 
indicating with contour lines where planes of regu- 
larly increasing altitude w r ould strike the surface of 
the ground. In this case the planes are 20 feet apart. 
In other words, imagine that the ocean has risen 20 
feet at a time, and that after each rise an outline 
has been drawn around the parts of the land which 
v r ere still above the surface. You can see how, in 


this w r ay, every rise and depression of the surface 
would be indicated. Lines very close together indi- 
cate a sharp rise, while those further apart show a 
gradual slope. In Fig. 7 w T e see how a profile sketch 
can be made from the information contained on the 
contour map in Fig. 6. 

Marat (ma.-ra), Jean Paul (1743-1793). The 
name of Marat recalls the worst excesses of the French 
Revolution, for his pen and his voice were ever active 
in instigating violence and denouncing moderation. 
He was a chief agent in arousing the Paris mobs to the 
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CUTTING THE MARBLE FROM ITS ANCIENT BED 



Here is one of the New England quarries from which we obtain much of the marble for our buildings and statues. The stone is 
cut in great blocks, and steam engines and tackles then hoist it onto railway cars to be hauled away. 


massacres of September 1792, and during the trial and commemorate their heroism was excavated in 

of Louis XVI he was urgent for the king’s immediate 1890, and the sacred relics were brought to light for 

execution. Reproached in the Convention for de- the first time since the day of their glorious victory, 

manding in his journal the death of 270,000 adherents (For the story of the battle see Persian Wars.) 

of the old regime, he defended this demand and de- The famous “ Marathon race” (covering 26 miles 
dared that unless it was granted he would ask a yet and 385 yards, the distance from Marathon to 
greater sacrifice. Athens) was instituted in the modern Olympic 

We must not forget, however, that Marat was ani- Games held at Athens in 1896. It was founded in 

mated by a sincere pity for the sufferings of the com- honor of the runner Pheidippides, who brought news 

mon people, and that the persecutions which resulted of the victory to Athens and died shouting, “Rejoice! 

from his incessant attacks on all in power had em- We conquer!” The term has since been applied to 

bittered him. other long distance races. 

Before the Revolution Marat was a physician and Marble. We owe most of our supply of the beau- 
scientist of considerable repute. From the outset of tiful crystalline rock called marble to countless mil- 
the struggle his passion and vehemence made him a lions of tiny sea animals, whose mineral remains 
foremost figure among the revolutionary leaders. He have been pressed together into this form. Lime- 
founded a journal, L’Ami du Peuple (“The Friend of stone is formed the same way; indeed, marble is 
the People”), in which he assailed the moderates with merely limestone which has been altered, or “meta- 
such violence that he was forced at times to hide in morphosed,” by the action of heat and pressure ( see 
the sewers of Paris. In 1792 he became a member of Geology; Limestone). 

the Commune, and the following year he played a The color of marble depends on its purity, the 
leading part in bringing about the downfall of the whitest marble being nearly pure calcium carbonate. 
Girondists. In the height of his triumph he perished, The “ alabaster” of the ancients was a fine, trans- 
stabbed in his own house by Charlotte Corday, a lucent kind, from which exquisite ornaments were 
Girondist sympathizer. made. Oxides of iron, silicates, and other impurities 

MARATHON. On the little plain of Marathon, in give the beautiful colorings of the different varieties. 
Greece, about 25 miles northeast of Athens, may be Connemara or serpentine marble' is mixed with the 
seen a great mound nearly 50 feet high. Beneath it mineral serpentine, a magnesium silicate often colored 

lie the remains of 192 gallant Athenians who gave green. Onyx marble (which must not be confused 

their lives, 24 centuries ago (490 b.c.), to preserve with true onyx, a variety of agate) is formed by 
their city and all Greece from conquest by the Persian the precipitation of calcium carbonate from solu- 
hordes of Darius the Great. The mound raised by tion, usually from the waters of springs; its colors 
their grateful fellow-citizens to receive their bodies are various, white, yellow, and green being common. 
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Marble has always been a favorite material with 
sculptors and architects because of its beauty and 
the ease with which it is worked. The exquisite 
statues of the Greeks were made from pure white 
“Parian marble” quarried on the island of Paros, in 
the Aegean. Today the marble most used by sculp- 
tors still comes from the famous quarries of Carrara, 
in northern Italy, which furnished the material for 
the Pantheon at Pome and have been worked steadily 
ever since. 

The United States has large supplies of marble of 
many varieties. Vermont and Tennessee lead in pro- 
duction. Other important producing states are 
Georgia, Missouri, Alabama, New York, California, 
Arkansas, and Massachusetts. Marble is used for 
monuments, buildings, statues, bathroom and lava- 
tory equipment, wainscotings, tops of tables, floor tiles, 
and for many other purposes. Since it resists fire bet- 
ter than granite, it is much used in fireproof buildings. 
( See also Quarrying.) 

March. Before January and February were 
introduced into the calendar the Poman year had 
'only ten months, and March, named in honor of the 
god Mars, was the first instead of the third month. In 
- the Middle Ages the year was usually reckoned as be- 
ginning March 25, and England did not abandon 
this practice until 1752. The last three days of March 
were once supposed to have been borrowed from 
April, and according to an old proverb they are 


always stormy. The vernal equinox ( see Equinox 
and Solstice) falls on March 21, so the month is part 
winter and part spring. According to the old saying, 
if it “ comes in like a lion it will go out like a lamb.” 
MARCH, Peyton Conway (born 1864). “ Ag- 
gressiveness, initiative, and organizing power” are 
the qualities which raised General March to the posi- 
tion of chief of staff of the United States Army during 
the first World War. He was promoted to this office 
after serving as chief of artillery under General Persh- 
ing in France during the early months of American 
participation in the war. 

After graduating from Lafayette College in Penn- 
sylvania, March became an honor graduate of West 
Point in 1888. At the end of ten years of service he 
was in command of the famous Astor Battery in the 
Philippine Islands during the Spariish-American 
War. During the next three years he held various 
military and civil positions of importance in the is- 
lands. In the Puss o- Japanese War he was an official 
observer with the Japanese army for the United 
States. He served as a member of the General Staff, 
1903-07, and attained the rank of colonel in 1916. 
When the United States entered the World War in 
1917 he was on duty on the Mexican Border, and was 
promoted to brigadier general, and shortly afterward 
major general (Sept. 1917). In May 1918, Congress 
raised him to the rank of general. He was retired from 
active duty at his own request in 1921. 


The MAN who FIRST MASTERED “WIRELESS” 

How the Unseen Waves of Electricity were Harnessed — The First Radio 
Message across the Atlantic — Saving Ships at Sea 


M ARCO'NI, Gtjglielmo (1874-1937). In a dusty 
little room of an old Newfoundland barracks, 
on Dec. 12, 1901, Guglielmo Marconi sat among some 
queer-looking instruments, his eyes sparkling, nerves 
taut, a telephone headpiece clamped to his ears. Out- 
side a violent north Atlantic storm whipped the sea 
into huge frothy waves. Several men stood by watch- 
ing Marconi. They had faith in him, even though his 
purpose seemed fantastically impossible. He was 
trying to receive a telegraphic signal out of thin air 
from across the Atlantic, and surely he could not have 
picked a worse day! 

Everyone was tense, silent. For a tune nothing 
happened. Then suddenly there came a sharp tap. 
Marconi raised his hand, listened a moment, then 
handed the headphones to his assistants that they 
might hear also the distinct clicks of the letter “S.” 
These signals were being sent from Poldhu on the 
English coast, 2,000 miles away. Wireless com- 
munication across an ocean was an accomplished fact, 
and Marconi's theory that the curvature of the earth 
would not impede the progress of the wireless waves 
was definitely proved. 

The inventor was happy, but not surprised. The 


marvelous accomplishment was merely the fulfilment 
of theories he had held since 1895, when he began ex- 
periments in methods of sending and receiving the 
electrical impulses known as Hertzian waves. These 
theories were not entirely new with Marconi. Other 
men had worked out the basic scientific principles on 
which wireless telegraphy rests, but it was Marconi 
who saw its enormous possibilities and devised the 
means of making it practical. 

Marconi was born near Bologna, Italy, the son of an 
Italian country gentleman and an Irish mother. Tall, 
fair-skinned, blue-e 3 r ed, he was British in appearance, 
but in manner, Italian. He was educated in both 
Italian and English schools, gaming his scientific 
training at Leghorn and Bologna. 

Even as a small boy he was keenly interested in 
electricity. His father wanted him to be a musician, 
but Marconi's interest in tones had chiefly to do with 
their scientific basis. When he was supposed to have 
been practising he was off somewhere experimenting 
with some electrical device. 

At Bologna he watched eagerly the experiments of 
Prof. Righi with electromagnetic waves and went on to 
make some investigations of his own. In 1895 he set 
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to work in earnest. He substituted a vertical wire for 
the Hertzian form of resonator, improved the Branly 
coherer which he used as a detector, and invented an 
electric tapping device. With this apparatus he could 
send messages more than a 
mile. The next year he 
went to England and took 
out a patent — the first 
ever granted for a practical 
system of wireless telegra- 
phy. The following year a 
company was formed, 
later known as Marconi’s 
Wireless Telegraph Com- 
pany, Ltd., to exploit 
wireless commercially. 

By constant and pa- 
tient work, he continued 
to invent and improve the 
basic devices, sending 
messages farther and far- 
ther. In 1910 he was able 
to receive signals at 
Buenos Aires, Argentina, 
from Clifden, Ireland, and 
in 1918 sent a message 
from England to Austra- 
lia. Other scientists added 
then* improvements to 
Marconi’s and by 1921 
1 1 wireless ’ ’ had become 
“radio,” with broadcasi>- 
ing successfully estab- 
lished. 

One of the first practical 
applications of wireless 
came in 1898, when Mar- 
coni followed the Kings- 
town Regatta races in a 
tug and flashed the re- 
sults to a Dublin paper. 

That same year a set was installed in the Prince of 
Wales’ yacht to keep Queen Victoria informed of the 
progress of the Prince’s illness. It was in 1898, too, 
that the importance of wireless in saving lives at sea 
was first demonstrated. The East Goodwin lightship 
was rammed in a fog and aid was summoned by the . 
Marconi instrument. Then in 1909 the passengers of 
the sinking steamship Republic were rescued by ships 
signaled by wireless. Most governments have since 
passed laws requiring the installation of wireless ap- 
paratus on all passenger vessels. 

As early as 1904 Marconi had established a ship 
news service, which has so grown that today ships 
thousands of miles out at sea receive bulletins of what 
is happening on shore almost as soon as it occurs, and 
passengers may receive and send personal messages or 
may even speak directly to persons on shore by radio- 
telephone. 

In 1916 Marconi began extensive experiments to 


confine radio impulses to a directed path, instead of 
letting them spread in all directions, as in ordinary 
broadcasting. By using a parabolic reflector behind 
the antenna, Marconi and his engineers were able to 

focus short radio waves 
s.o.s.” as a beam and to send 

them in one direction 
only. “Beam transmis- 
sion,” perfected in 1922, 
is now employed by most 
world-wide radio commun- 
ication systems. Marconi 
sponsored and developed 
many special applications 
of his beam system. A- 
mong his inventions to 
help save lives at sea is a 
beam lighthouse that can 
direct signals to give ships 
their shore bearing in a 
fog. In 1934 he success- 
fully demonstrated trans- 
mitter equipment that 
makes blind navigation of 
ships possible. Another 
invention, the auto-alarm, 
picks up distress signals 
when radio operators are 
off duty, and sounds an 
alarm (see Automatic De- 
vices) . 

He applied radio waves 
less than one meter long 
to a wireless telephone 
for communicating over 
moderate distances. In 
1932 this system was 
adopted for telephonic 
communication between 
Vatican City and the Pal- 
ace of the Pope near Rome. 

Marconi was awarded the Nobel prize for physics in 
1909, and named to the Italian Senate the same year. 
A motor accident cost him the use of his right eye in 
1912, but he, did not let this handicap interfere with 
his work or his sports of yachting and motoring. He 
served in Italy’s army and navy during the World War, 
and in 1919 he was a delegate to the Paris Peace Con- 
ference. In 1929, he was created a marchese (marquis). 
Under the Fascist regime he had charge of all scientific 
research until his death July 20, 1937. 

Marcus aurelius Antoninus, Roman Em- 
peror (121-180 a.d.). In the second century of our 
era, the peace and happiness of the civilized world 
depended largely upon whoever happened to be the 
Roman emperor. He ruled Rome, and Rome ruled the 
world. But the ruler of Rome had a task of appalling 
difficulty. Generations of ease and luxury had made 
the patricians flabby and selfish. The middle class 
was rapidly being reduced to slavery and despair. 


FATHER OF THE 



A great ship is sinking far out at sea. Passengers and crew — 
hundreds of human beings — are facing sure death in the raging 
waves. A man dashes to a small metal key, presses it quickly, 
and out into space, as fast as light, flashes the “S. O. S.” — the 
signal of distress. Giant liners, greyhounds of the ocean, catch 
the signal and halt their headlong course. Around they turn and 
forge full steam to the rescue. The victims of the sea are saved, 
each one owing his life to the man who made wireless telegraphy 
possible — Guglielmo Marconi. 
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j^A Philosopher-Emperor 

Germanic barbarians were pressing at the borders, and 
few Romans seemed willing to fight in defense of their 
homeland. These were the conditions which Marcus 
Aurelius faced when he became emperor in 161 a.d. 

Marcus had been marked for this task almost from 
birth. It was usual at that time for Roman emperors 
who lacked sons to adopt kinsmen as their successors 
and train them for imperial duties. Marcus was adopt- 
ed and educated by his uncle, who later became the 
Emperor Antoninus Pius; and when Anto nin us died, 
Marcus succeeded him. Marcus Aurelius had been 
trained in the Greek Stoic philosophy, and he followed 
it throughout life. Although the wealth of the Medi- 
terranean world was at his disposal, he chose to dress 
plainly, live frugally, and work from early morning 
to midnight. “Biot out vain pomp; quench appetite; 
keep reason under its own control,” he counseled. 

He placed the good of society before his own indi- 
vidual comfort. “What is not good for the swarm is 
not good for the bee,” he wrote. He put good govern- 
ment into effect, limited the gladiatorial games, and 
passed laws benefiting slaves, heirs, women, and 
children. This pagan emperor, by the nobility of his 
principles, attained something like the loftiness of 
Christianity; but he persecuted the Christians them- 
selves, for fear they would destroy the state. Though 
he loved peace, he was a good warrior, and throughout 
his life succeeded in defending the border provinces 
against invasion. 

In his few spare moments, whether between battles 
or in the noisy amphitheater, he jotted down in Greek 
the rules that guided his own conduct. The resulting 
volume of ‘Meditations' is one of the world's great 
books of wisdom. 

Worn out by war and the burdens of state, he died 
in March of the year 180 a.d. He was the last of the 
“five good emperors,” whose combined reigns, begin- 
ning with Nerva in 96 a.d., mark the golden age of 
the Roman Empire. Marcus was succeeded by his son, 
the infamous Commodus, in whose reign the empire 
began a steady and rapid decline ( see Roman History). 
Maria Theresa (te-ra'sa) of Austria (1717- 
1780). What a host of difficulties surrounded Maria 
Theresa when in 1740, at the age of 23, she was pro- 
claimed Archduchess of Austria and Queen of Bohemia 
and Hungary. The young and beautiful but inexpe- 
rienced queen was surrounded by a circle of enemies. 
The unscrupulous Frederick the Great of Prussia 
took advantage of her youth and sex to seize the rich 
province of Silesia. The “Pragmatic Sanction” by 
which her father Charles VI had sought to change 
the Hapsburg rule of succession so as to permit of 
the rule of a woman, and which had been solemnly 
guaranteed by France, Great Britain, Russia, and 
other states, as well as Prussia, was now openly 
flouted. Bavaria and Saxony laid claims to Austrian 
lands with France's support; and Spain sought to 
seize her provinces in Italy. The result was the war 
of the Austrian Succession (1740-48) in which Great 
Britain alone fulfilled its treaty obligations. 


MARIA THERESAj 

Maria Theresa was not one to sit idly by while her 
lands were torn from her. Her husband, Duke Francis 
of Lorraine, was of little assistance; but her youth, 
beauty, and dangers aroused the loyalty of her people, 
and she heightened this by her eloquent and effective 
appeals. The Hungarian nobles came gallantly to the 
rescue of their young queen. Her most dangerous 
enemy, Frederick of Prussia, made peace in 1742, 
and though he reentered the war in 1744, his interest 
centered exclusively in Silesia. When peace was 
finally made in 1748 at Aix-la-Chapelle Maria Theresa 
was forced to confirm the cession of Silesia to Prussia, 
and to give up some of her Italian possessions to 
Spain, but retained the rest of her lands. Meanwhile 
her husband, as Francis I, had been elected Emperor 
of the Holy Roman Empire, with the aid that Prussia 
had promised. 

Her Alliance with France 

The loss of her possessions hurt Maria Theresa, and 
she set herself industriously to win France from its 
200 years' enmity to Austria, in order that she might 
recover them. An alliance with France was brought 
about in 1756 by her clever minister Kaunitz. This 
she sealed later (1770) by the marriage of one of her 
11 daughters, Marie Antoinette, to the dauphin of 
France, who later became the unhappy Louis XVI 
( see Marie Antoinette) . Unfortunately Great Britain 
also at this time accomplished a “diplomatic revolu- 
tion,” by which she abandoned her old Austrian 
alliance and formed a new one with Prussia. When, 
therefore, the“third Silesian war” broke out in 1756 — 
which broadened into a war between England and 
France for empire in America, in India, and on the 
wide seas — Maria Theresa found herself, in spite of 
an alliance with Russia and the desperate straits to 
which Frederick was reduced, still unable to force 
Prussia to loosen its clutch upon Silesia ( see Seven 
Years' War). 

In another direction Maria Theresa more than 
made good the loss to her hereditary estates — through 
her participation in the international crime of the 
first partition of Poland (1772). But she had the 
grace to weep over the iniquity which she com- 
mitted, and in this differed from her fellow con- 
spirators, the rulers of Prussia and Russia. The 
Peace of Teschen (1779), which averted a war with 
Prussia, was the last great act of her reign. 

Maria Theresa did much to improve the lands she 
ruled over. She encouraged agriculture and indus- 
try, and abolished some of the worst feudal rights 
which burdened the serfs. She also abolished the 
use of torture. But she was a “benevolent despot,” 
of the 18th century type, as was also her son and suc- 
cessor, Emperor Joseph II (1780-90) with whom she 
shared the rule after the death of her husband in 
1765, and was careful to do nothing which would 
lessen her own absolute authority or which savored 
of democracy or self-government. During the 40 
years of her reign she showed herself to be a noble 
woman, and one of the ablest rulers of her time. 
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MARIE ANTOINETTE 


MARI GOLD 


Marie Antoinette ( ma-rc ' an-twa-net') (1755— 
1793), Near midday of Oct. 16, 1793, a cart crept 
snail-like through the Paris streets amid the howls 
and jeers of the populace. In it sat a woman in a 
ragged white dress with hands bound behind her, yet 
with traces of majesty in her stricken bearing and of 
beauty in her wasted face. At the Place de la Revo- 
lution the victim descended to mount the steps of the 
scaffold and lay her prematurely whitened head 
beneath the knife of the guillotine. That night the 
grave-digger entered a charge for the bier and grave 
of the “Widow Capet” Such was the end of a great 
empress’ daughter, once the gayest, most beautiful, 
and most brilliant princess in Europe. 

Marie Antoinette, fourth daughter of Maria 
Theresa of Austria, was married at 15 to Louis XVI 
of France, then dauphin or heir to the throne. A 
frolicsome, reckless, extravagant child, she shocked 
the soberer members of the French court by her dis- 
regard of etiquette. When she became queen (1774), 
her open favoring of Austrian interests and her enmity 
to the statesmen Turgot and Necker, and to their 
measures of reform and economy for relieving the 
bankruptcy of the country, made her distrusted and 
disliked. When the French Revolution broke out in 
1789, the people came to think that their miseries 
were in part caused by the extravagances of “the 
Austrian,” “Madame Deficit,” or “Madame Veto,” 
as she was variously called. 

The frivolous girl meanwhile had become an ob- 
stinate woman who forced the king into a reactionary 
policy, to his undoing. A believer to the core in 
absolutism, she disliked even liberal monarchists like 
Lafayette and Mirabeau, and utterly failed to under- 
stand the troublous times into which she was flung. 
In October 1789, hungry Paris fishwives led a march 
on the royal palace at Versailles to bring the royal 
family to Paris, that they might more closely be 
watched. Marie Antoinette’s cool courage in show- 
ing herself on the balcony for a moment overawed 
the mob, but did not change their purpose to bring 
back “the baker and the baker’s wife,” as in rough 
jest they called the king and queen. The mon- 
archy’s last hope of wise counsel died with Mirabeau 
in 1791. Less than three months later Louis XVI 
was persuaded to repudiate the reforms he had 
promised to accept and attempted to escape with his 
family from France with a view to war. They were 
captured inside the frontier and brought back to a 
darkening fate. 

In August 1792, charges of treachery in the war 
with Austria led a revolutionary mob to storm the 
Tuileries palace, seize the royal family, and thrust 
them, prisoners, into the Temple. From there the 
king was led in December to trial and in January to 
execution. The queen was taken in August 1793, to 
the prison of the Conciergerie, where common 
criminals were confined. Her young son, the dauphin, 
had been torn from her in July. Amid insults and 
brutality she bore herself with dignity and patience, 


but was convicted of treason on the ground that she 
had participated in plots and conspiracies against 
France. Iier execution followed immediately. Of 
her guilt there can be no question, but she has never 
ceased to command the sympathy of posterity, as one 
of the most pathetic figures in history. 

MARIGOLD. In the Middle Ages various golden- 
yellow blossoms that grew in profusion throughout 
southern Europe were dedicated to the Virgin Mary 
and called “Mary’s gold” or marigolds. The flowers 
that we know best by that name are the so-called 
French and African marigolds, which were the delight 
of our grandmothers and bloom in our gardens from 

MARIGOLDS OF GARDEN AND MEADOW 





The Marigolds at the 
, left are at home in 
at the garden, where they 
bloom all summer. Like 
f h e dandelion, e a c h 
flower is a composite of 
hundreds of individual 
florets. 



Marsh Marigolds are 
succulent plants of the 
meadow and bog, with 
green heart-shaped 
leaves that make a 
striking setting for the 
golden blossoms. This 
plant is a buttercup and 
not a true marigold. 
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midsummer until frost. With their glowing yellow 
or orange blossoms, sometimes marked with reddish 
brown, their feathery leaves, and their character- 
istic aromatic odor, these sturdy plants have a quaint 
individuality and charm. 

A different flower of the same family is the pot 
marigold or calendula. Its leaves were formerly used 
as flavoring for soups. It was named “calendula” 
because it was seen to bloom in the calends (first 
day) of almost every month. It blooms in the green- 
house as well as in the garden and is a favorite 
florists’ flower. 


Scientific name of African marigold, Tagetes erecta ; of 
French, marigold, Tagetes patula. These species have pin- 
nately divided leaves and curled rays. Scientific name of 
pot marigold Calendula officinalis. In this plant the ray- 
florets are flatter; the leaves are oblong, pointed at either 
end, and grow alternately on the stalk. {See also Marsh 
Marigold.) 
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MARLBOROUGH 


]Vt arine CORPS, United States, The Marines are 
{ ‘soldiers of the sea.” Their main duty is to support 
the Fleet of the United States ' Navy, and they are 
under the direction of the secretary of the navy. In 
emergencies, however, they may serve with the Army. 

The Marine Corps assists the Navy in four ways. 
First, the Fleet Marine Force serves as an accompany- 
ing land force for the Fleet, to seize and hold advanced 
air or naval bases. It is a complete, small army in 
itself, made up of aviation, parachute troops, infantry, 
tanks, artillery (including antiaircraft and antitank 
weapons), armored scout cars and motorcycles for 
reconnaissance, and signal engineering, and chemical 
troops. Second, Marine detachments serve as part 
of the ship’s crew on cruisers, aircraft carriers, and 
battleships. Third, under ordinary conditions, the 
Marines provide garrisons to protect naval yards and 
shore establishments. In time of emergency, how- 
ever, these duties are taken over by the Naval Civilian 
Police, so that the Marines may be assigned to active 
military service. Fourth, Marines are stationed in 
foreign countries to protect American lives nnd prop- 
erty in times of disorder. 

The Marine Corps is the oldest of the United States 
fighting services. It was inaugurated by the First 
Continental Congress Nov. 10, 1775. Its motto is 
Semper Fidelis (always faithful). The Marines have 
distinguished themselves in every war in which the 
country hgs been engaged; their activities have carried 
them to the most distant parts of the world. In the 
two World Wars they especially distinguished them- 
selves at Belleau Wood, in 1918, and at Wake Island, 
in 1941 ( see Belleau Wood; Wake Island). 

The enlisted strength of the Marines has been set 
by law at 20 per cent of the enlisted strength of the 
Navy. Officers have ranks similar to those in the 
Army but take their seniority with Navy men. The 
Marine Corps Reserve is made up of the Fleet Marine 
Corps Reserve, the Organized Marine Corps Reserve, 
and the Volunteer Marine Corps Reserve. (See also 
Uniforms. For the famous Marine Band, see Marine 
Band in the Fact-Index at the end of this volume.) 

The British and United States services are the only ones 
in which the Marines are a separate, specialized force organ- 
ized to act with the Navy. Other countries sometimes 
designate as marines their coast defense soldiers and those 
who garrison forts and colonies. 

Marion, Francis (1732-1795). During the Revolu- 
tionary War the British were balked in their attempt 
to subdue South Carolina chiefly because of the guer- 
rilla warfare waged against them by a group of bold 
and ingenious fighters. 

Our band is few, but true and tried, 

Our leader frank and bold; 

The British soldier trembles 
When Marion’s name is told. 

Thus are the exploits of Francis Marion, one of these 
gallant generals, described by William Cullen Bryant 
in The Song of Marion’s Men.’ The other “partisan” 
leaders in South Carolina were Thomas Sumter and 
Andrew Pickens, whose military skill helped save the 


state until Congress could send further help. Their 
followers were often patriotic farmers and backwoods- 
men as well as regular army men. 

Francis Marion was born in South Carolina in 1732, 
probably in St. John’s Parish, Berkeley County. His 
Huguenot grandfather, Benjamin Marion, had been 
exiled from France in 1690 because of his religion and 
had come to South Carolina. When Francis was about 
27 years of age, he served in expeditions against the 
Cherokee Indians. In 1775 he was a member of the 
South Carolina provincial congress, and when this con- 
gress voted money for raising troops he was made a 
captain. An injury kept him from being at Charleston, 
S.C., when that city was captured in 1780. Taking 
refuge in forest and swamp with a force of men known 
as “Marion’s brigade,” which varied in numbers from 
a mere handful to several hundred, he became the 
terror of the English in that section. When the foe 
was least expecting it, the brigade would dash out, 
capture a detachment of British troops, or rescue a 
band of American prisoners, and dash back again to 
their hiding places. As Colonel Tarleton, the British 
commander, said, it was impossible to catch, the old 
“swamp-fox”; under this title Marion has become 
legendary for his military cunning. In the closing 
months of the campaign, as brigadier general of the 
militia, he cooperated with Gen. Nathanael Greene 
to win final victory. 

After the close of the war, Marion served several 
terms in the state senate, was made commander of 
Fort Johnson, and was a member of the state con- 
stitutional convention in 1790. 

Marlborough (marVbo-ru), First Duke of 
(1650-1722). When John Churchill at the age of 15 
became page of honor to the Duke of York (later 
King James II), he was known merely as a poor and 
ambitious lad of good famity, handsome features, and 
polished manners. When he died, nearly 60 years 
later, he had been made Duke of Marlborough and 
was renowned throughout Europe as the greatest 
general of his age and one of its greatest statesmen. 

Many things helped him in this phenomenal rise. 
The friendship of the Duke of York for his sister 
Arabella won for him his appointment as page and 
later, at the age of 17, a commission in the army. 
He learned the art of war while serving with England’s 
French allies under the great Marshal Turenne in a 
war with the Dutch. His rise at court was further 
aided by his marriage, at the age of 28, with Sarah 
Jennings, the clever, beautiful, imperious attendant 
and bosom friend of Princess Anne. 

Churchill himself was a man of unfailing polite- 
ness, tact, and good temper, and of great military 
and political talents. When the follies and tyranny 
of his old patron turned all England against James II, 
Churchill took a leading part in the revolution which 
made William of Orange king as William III. He 
was rewarded by being made Earl of Marlborough 
He was of great service to William III in conquering 
Ireland, which clung to James II, and as commander 
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against the French in the Netherlands. But he was 
never wholly trusted by the new king. There was 
good ground for this, for Marlborough tried to “ carry 
water on both shoulders,” as the saying is, by secretly 
entering into communication with the exiled king, 
while openly supporting William III. 

When Queen Anne came to the throne, in 1702, 
she showered the richest positions upon Marlborough 
and his wife. These included the title of Duke and 
the position of commander-in-chief of the English 
forces and the chief influence in the government. 
His abilities, however, were equal to his opportunities. 
A Frenchman once said that “he never besieged a 
fortress that he did not take, never fought a battle 
that he did not win, and never carried on a negotia- 
tion that he did not bring to a successful close.” 

During the War of the Spanish Succession — in 
which England's chief 
interest was to prevent 
France from obtaining 
Spain, with its vast 
colonies and depen- 
dencies — Marlborough 
showed his unrivaled 
generalship in some 
of the greatest cam- 
paigns in English his- 
tory. On Aug. 13, 

1704, as commander 
of the Dutch and Eng- 
lish forces, acting in 
harmony with Prince 
Eugene of Savoy, the 
Austrian commander, 
he won a great victory 
over the French at 
Blenheim, in southern 
Germany. This battle 
stamped Marlborough 
as the first general in 
Europe. It broke the 
spell surrounding the 
great power of France 
under Louis XIY, and 
insured the continued exclusion of the “Jacobite” 
line, descended from James II, from the English 
throne. The victory also helped to lay the basis for 
English rule both in North America and in India. 
Hence the battle of Blenheim has rightly been count- 
ed by the historian Creasy one of the decisive battles 
of the world. 

In 1706 the battle of Ramillies, in 1708 that of 
Oudenarde, and in 1709 Malplaquet, continued Marl- 
borough's career of victory. And as a result of these 
victories England was able to negotiate the profitable 
Peace of Utrecht in 1713, which gave Europe peace 
for 30 years. 

Marlborough, however, had fallen from power 
before this treaty was negotiated. The queen had at 
last tired of the tyranny of Duchess Sarah, and threw 


off her yoke. Then Marlborough's enemies succeeded 
in having him dismissed from power (1711). He was 
even charged with- embezzling public money, but 
was cleared. When George I came to the throne in 
1714, after Anne's death, Marlborough was restored 
to his military posts. He died in 1722, and his remains 
now rest in the chapel at Blenheim, the magnificent 
palace erected for the Duke, near Oxford, at the 
Queen's expense, before his fall from favor. 

Marne RIVER, France. Two crucial and most 
spectacular battles of the World War of 1914-18 are 
associated 1 with the Marne River, which winds for 
326 miles across the fairest portion of northeastern 
France. Its general course is steadily westward until 
just outside of Paris it joins the Seine, of which it is 
the largest tributary. Connected as it is with the 
Meuse, the Rhine, and other large rivers by a network 


of canals, and flanked by important railway lines, the 
Marne and its broad valley form one of the chief 
approaches to the French capital — a fact that explains 
the part it played in the World War. 

The First Battle of the Marne took place from 
Sept. 6 to Sept. 10, 1914. The German armies, fol- 
lowing their swift drive through Belgium in August, 
had swept over France and to the very outskirts of 
Paris. General von Kluck, who was in command of 
the German right wing, was less than 20 miles from 
the capital. “Victory is ours!” was the message sent 
back to Berlin. 

Then, suddenly, the unforeseen happened. General 
Joffre, the French commander-in-chief, who had been 
doggedly retreating until the favorable opportunity 
to strike presented itself, sent out this message*. 


THE FIRST BATTLE OF THE MARNE 



North of the battle line the approximate positions of the German armies at the beginning of the battle 
are shown by Roman numerals in circles. Thus the numeral / indicates the First German Army, com- 
manded by von Kluck, and V, the Fifth Army, commanded by the German Crown Prince. South of 
the line the positions of the Allied armies are in the main shown by Arabic numerals. The numeral 
6 represents the new Sixth French Army under General Manoury, which was brought up on von 
Kluck’s exposed flank, and the position of General Gallieni who attacked with the Paris garrison (G), 
and of General French and the British Army (2?), are shown by letters. 
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Tho Great Battle of July 191 $ 


<f The hour lias come to advance at all costs, and to 
die where you stand rather t han give wavT General 
Gallieni, the white-haired defender of Paris, loaded 
his troops into trucks, omnibuses, and taxicabs, and 
rushed them to the front, to attack von Hack's right 
flank. At the same time. Generals Manonry, 
D’Esperey, and Foch, and the British under Sir John 
French, struck the over- confident Germans on the 
left flank and in the center. In a great four-day 
battle the Germans were driven back to the river 
Aisne, and the first great peril to France was over. 

The Second Battle of the Marne took place in 
July 1918, nearly four years later. The Germans, in 
a supreme effort to break the deadlock of French 
warfare before the full force of the United States was 
cast into the struggle, had launched a great offensive 
beginning March 21. By July 1, they had crossed 
the Marne River for the second time in the. war, and 
although they had been halted with the aid of United 
States troops in the famous battle of Chateau- 
Thierry early in June (see Chateau-Tliierry) , they 
were within striking distance of Paris. 

On July 18, Foch, who had become commander- 
in-chief of all the Allied forces, threw American 
and French divisions under Generals Mangin and 
Degoutte against the Germans’ north flank, which 
crumbled at the first stroke. This was followed 
immediately by another blow from the south, and on 
July 25, both banks of the Marne were cleared of the 
enemy. Then began the general retreat, which with 
a few interruptions continued until the armistice. 
American divisions in the Second Battle of the Marne 
were the 1st, 2d, 3d, 4th, 26th, 28th, 32d, and 42d. 

The Marne again witnessed severe fighting when, on 
June 12, 1940, the Germans, sweeping down from the 
north, overcame the French at the Marne and crossed 
the river. Two days later, Paris fell. 

MARQUETTE (mar-ket f ) } Jacques (1637-1675).’ On 
the white beach of St. Ignace, where the Straits of 
Mackinac connect the waters of Lake Huron and 
Lake Michigan, a crowd of gaily-clad Indians and 
picturesque French traders were gathered, early one 
morning. In the little bark chapel near at hand the 
blessing of the Virgin had been ( asked on the voyage of 
discovery upon which Marquette, the father of the 
mission, and his venturesome companion Louis Joliet 
were embarking. Clad in the long black robes of the 
Jesuit order, Father Marquette had blessed all his 
people, red and white. Stepping at last into their 
birch-bark canoes, the explorers bent to their paddles, 
only pausing as they rounded the point to wave a 
last farewell. 

It was May 17, 1673, when these two with their 
five voyageurs in two canoes started on their epoch- 
making expedition. Paddling along the shore they 
entered Lake Michigan and safely traversed the wind- 
tossed waters of Green Bay to Fox River. Ascending 
that river to near its source, they then “portaged” 
or carried their canoes on their shoulders across 
country “2,700 paces” to the Wisconsin River. 
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discovery, 130 years before. 

The journey so far had been pleasant . The Indians 
visited had been friendly and had listened eagerly to 
the words of the pale-faced "Black-Robe.” But the 
remainder of the voyage, as they traveled hundreds 
of miles down the mighty stream, was not so easy, 
Marquette wrote of the "monstrous fish which they 
came upon from time to time. They looked with 
horror upon hideous monsters painted high on the 
clitYs above the river. They were toreed to use 
caution in approaching the unknown Indian tribes ot 
the region. But usually they were well received by 
the red men, and were feasted on parched corn and 
dogs’ flesh. To all Marquette preached Christianity, 
and he gave his promise to the Illinois Indians that 
he would return to them “within four moons," 

As Far as the Arkansas 

At length on July 17, having gone almost as far 
south as the mouth of the Arkansas River, the 
explorers turned back, for they fcaved capture by the 
Spaniards if they continued. They wore now con- 
vinced that the river emptied int o t he Cult ot Mexico, 
and not the Western Sea (Pacific) as they had hoped, 

With difficulty they paddled back against the 
mighty current of the Mississippi, When (hey 
reached the mouth of tho Illinois River, they turned 
into it, paddled to its source, and portaged to the 
foot of Lake Michigan. In tho last days of Sep- 
tember they regained tho little Jesuit mission on 
Green Bay which they had left five months before. 

In that time they had traveled more than 2,500 
miles, a distance comparable to (hat covered by 
De Soto in the southeast or by Coronado in (ho south- 
west. And just as the names of these two are insep- 
arably linked with the regions they traversed, so the 
names of Father Marquette and Ids companion Joliet 
are linked with tho upper course of the Mississippi. 

The expedition, which was of such great importance 
to the French by increasing their knowledge of 
North America, proved fatal to the frail Jesuit 
father. He did return the next winter to the Illinois 
Indians as he had promised, but on his way back to 
the mission at St. Ignace, he died in a little hut in 
Michigan, near the stream which now bears his name. 

Marquette was a member of one of the proudest 
families of Laon, France. Since 1666 Ids life had 
been spent among the Indians of the Groat Lakes 
region — at Sauit Stc. Marie, at St. Esprit (near the 
western extremity of Lake Superior), and at St. 
Ignace. The winter after his death some of Ids red" 
skin friends carried his body from its lonely grave 
to the mission which he had established at St# Ignace. 
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Tribal Restrictions on Marriage 


MARRIAGE— 77?^ Age-Old PROTECTION of the FAMILY 


Customs and Laws, Past and Present, Which Have Been Developed to Safeguard the 
Interests of Husbands, Wives, and Children 



Among most peoples, elaborate costumes are worn by tbe bride and groom 
when they are married. Here are typical peasant costumes worn for many 
centuries on such occasions in the Schaumburg-Lippe region in Germany. 


“|\ /T ARRIAGE. Of all institutions that rule 
-^1 the lives of men marriage is one of the 
oldest and most sacred. Edward Westermarck, 
an anthropologist whose researches into the 
history of marriage made him one of the 
foremost authorities in this field, said that 
“marriage is rooted in the family” ( see Family 
and Tribal Life). The essential feature of 
marriage, distinguishing it from a temporary 
union, is that it is a contract between the 
husband and wife involving mutual consent, 
and that it is concluded publicly and with 
the approval of society. 

Marriage Regulated by Society 

The regulation of marriage by the state or 
by society, either by custom or by law, is as 
old as the institution itself. Even among the 
most primitive peoples there have been definite 
rules declaring who may or may not marry. 

Among almost all peoples marriage between 
those considered to be related is forbidden, 
but with certain other peoples it is forbidden 
to marry outside one's own tribe. The latter 
custom is called endogamy (from the Greek 
endon, within, and gamos , marriage); it is 
practised in India, where persons may marry 
only members of the same caste. Religion often 
imposes another type of endogamy. Mohammedans, 
Jews, Christians, and Hindus are expected to marry 
only within their own religions. 

Opposed to endogamy is exogamy. Here a large 
number of people are regarded as related and marriage 
among them is forbidden. Among the North American 
Indians many tribes are divided into clans, each clan 
having a totem or symbol, which is usually an animal, 
from whom it traces ancestry or derives special priv- 
ileges. No couple having the same totem may marry. 
They must look outside the clan for their mates. 

Laws governing marriage vary in different countries 
and even among states of the United States, but in 
general throughout the civilized world a marriage 
which is legal in the place where it is contracted is 
binding everywhere. The legal marriageable age 
varies; among some peoples children are pledged in 
marriage in infancy. In the United States the legal age 
for marriage is fixed by state law; usually it is 16 for 
women and 18 for men. Marriages are made a matter 
of public record. Licenses must be obtained, and the 
ceremony must be performed in the presence of 
witnesses by designated civil officials or clergymen. 

Tbe Regulation of Divorce 

From the earliest times it has been permissible for 
a husband to leave his wife, or, in those primitive 
societies in which the matriarchal system prevailed, 
for the wife or her kinsfolk to repudiate the husband. 


The justifications for divorce among primitive people 
were, with the addition of witchcraft, the same as 
those which now prevail by law. In ancient Athens, 
however, a husband could dismiss his wife at his 
pleasure, and the wife could leave her husband with 
the permission of the archon, a chief judicial official. 
Among the Romans, divorce procedure depended on 
the terms of the marriage contract. 

During the Middle Ages, and in later centuries 
until the French Revolution, the attitude of the 
Christian church — holding that marriages could not 
be dissolved — prevailed in law as well as custom. In 
England and the English colonies, including North 
America, divorce was originally granted by special 
legislation in each case, but is now granted by the 
courts. Every state of the Union except South Caro- 
lina now permits divorce. 

Bride Price and Dowry 

Except in the comparatively rare cases where 
marriages were contracted by capture and no ransom 
paid, it is hard to find any widespread system where 
some financial arrangement did not enter. As a matter 
of fact, the very word wedding had its origin in the 
custom of wife purchase, the “wed” being the forfeit 
or pledge given by the groom to the girl's parents as 
security for his purchase of the bride. 

Sometimes there was an exchange between families 
of bride for bride. Sometimes the groom worked for 
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MARRIAGE 


the bride’s parents for a certain length of time before 
the marriage, or he simply paid so much in property 
for the girl. The kind of property varied. Among 
North American Indians it was often horses; in Africa, 
cattle or goats; in eastern Europe, oxen. Payment of 
some kind has been the rule among most peoples. It 
was customary in ancient Greece, in Rome, Baby- 
lonia, Arabia, Egypt, among Teutonic, Slavonic, and 
Celtic peoples, and in modified form persists to the 
present day in various countries. Sometimes the 
parents of the girl used the bride price to provide the 
bride with household effects and money as a dowry. 

The custom of providing a bride with a dowry per- 
sists in Latin coun- 
tries to the present 
day, especially in 
France (where it is 
called dot), although 
according to the Code 
iVapoZ&m Frenchpar- 
ents are not bound to 
provide one. At cer- 
tain times, such as 
the period following 
a war, when there are 
more women than 
men, this custom pro- 
vides a convenient 
way of purchasing a 
husband. In India, 
among high castes, 
large sums are given 
to provide a girl with 
a well-educated and 
high caste husband. 

Since one of the most important functions of the 
marriage ceremony is to give publicity to the union, 
feasting and some sort of religious celebration are 
almost universally a part of weddings, although 
among some American Indian, Australian, and South 
Sea tribes there are practically no ceremonies. The 
religious rites were designed not only to bring bless- 
ings upon. the couple but to protect them from evil. 
In Christian countries, marriage is usually solem- 
nized with religious ceremonies, and Roman Catholic 
doctrine teaches that matrimony is a sacrament. 
The Council of Trent in 1563 decreed that a marriage 
must be celebrated by a priest in the presence of two 
or more witnesses. Jews and Mohammedans also make 
a religious ceremony of marriage, although there is 
no formal requirement of this in their religious sys- 
tems. The Jewish custom of having rabbis at weddings 
dates from about the 14th century. 

Wedding Anniversaries and Traditions 

Anniversaries of the wedding day are named from 
a custom of giving a distinctive anniversary gift. The 
first is called the paper wedding; the second, straw; 
third, candy; fourth, leather; fifth, wooden; seventh, 
floral; tenth, tin; twelfth, linen; fifteenth, crystal; 
twentieth, china; twenty-fifth, silver; thirtieth, pearl; 


thirty-fifth, coral; fortieth, emerald; forty-fifth, ruby; 
fiftieth, golden; seventy-fifth (or sometimes the six- 
tieth), diamond. 

A number of the traditional wedding ceremonies 
have come down to us from the remote past. The best 
man and the other groomsmen have been explained as 
survivals of the practise of wife capture, when the 
bridegroom’s friends used to help him carry off his 
bride by force. The honeymoon is considered by some 
to be a survival of the days when a man, after cap- 
turing his bride, remained, in hiding with her until 
the wrath of her family died down. The wedding ring 
is also considered as a symbol of captivity. In some 

parts of the world, 
as in ancient Greece 
and Rome, it was 
considered in good 
taste for the groom to 
make a show of car- 
rying off the bride 
by force. In remote 
parts of Ireland a 
wedding is consid- 
ered very dull indeed 
unless the bride at- 
tempts to escape and 
is overtaken and cap- 
tured by the groom. 
And to this day it is 
proper for the bride 
to weep bitterly, no 
matter how happy 
she may really be. 

The wedding cake 
is another object of 
romantic superstition. A ring is sometimes baked 
into the cake and the person who finds it is supposed 
to be the next one to marry. Also, small pieces of the 
cake are regularly distributed to be taken home and 
placed under the pillow, it being presumed that one’s 
future husband will thus reveal himself in a dream. 

The History of Wedding Cakes 
The cake itself has had quite a long and interesting 
history. At the Roman confarreatio, a form of mar- 
riage, the couple ate a cake made of salt, water, and 
flour. The bride carried three wheat ears as a symbol 
of plenty or fruitfulness. In the Middle Ages this 
custom took the form of throwing wheat grains after 
the bride, and later, of baking the grains into biscuits 
which were broken over the bride’s head. Still later 
it became the custom in England to bring small 
richly spiced buns to a wedding. These were piled 
into a tall mound over which the bride and groom 
were to kiss. If they succeeded, prosperity was 
assured them. But the mounds were cumbersome, 
and it is said, a French cook conceived the idea of 
icing them into a solid whole. This, then, was the 
origin of the wedding cake. Traditionally the bride 
herself cuts the first slice as a security that no outside 
force shall cut into her happiness. 


WHEN BRIDE AND GROOM MEET IN JAPAN 



Here the prospective couple meet formally for the first time, under the 
auspices of the matchmaker (right), and the bride’s father (left). The groom 
in the center, is drinking the ceremonial cup of tea, a feature of the meeting. 
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[MARS 

MARS. Next in importance to Jupiter in the 
Roman religion was Mars, the god of war. He was 
regarded as the father of the Romans, through his son 
Romulus, the legendary founder of the city, and was 

OUR INTERESTING PLANET NEIGHBOR 



This is part of a series of telescopic photographs of Mars, taken 
to study the changes in appearance due to rotation. These 
changes are too slight to be conspicuous here, but you can see 
the white spot of the Martian “polar region” very distinctly. 
The dark belt around the middle is supposed by'some to be a 
vast region of dense vegetation about the planet’s equator. 

worshiped with great honor. He was in early times 
a god of nature and fertility, as well as of the vigor 
of war. Thus March (Latin Martius), the season 
when agriculture as well as warfare was resumed after 
the inactivity of winter, was dedicated to him and 
known by his name. 

The Greek god Ares is identified with Mars. But 
the Greeks thought of Ares only as a sender of war 
and pestilence, a quarrelsome god, delighting in the 
slaughter of men and the destruction of cities. He was 
not widely worshiped in Greece, although the Areop- 
agus, the sacred hill of Athens, was named from Ares. 

In astronomy the name Mars is given to the fourth 
planet in order from the sun, lying just beyond the 
earth — supposedly because of its red and angry 
' countenance. ( See Planets.) 

Marseilles ( mar-salz '), France. The tang, the 
mystery, and the romance of the sea belong to 
Marseilles, the chief seaport and the second largest 
city of France. For more than 2,500 years, this city 
on the Mediterranean coast has been a port for ves- 
sels bringing people and cargoes from far lands. 

Marseilles, only 450 miles from North Africa, is the 


port of France for sea trade with the French colonies 
there and with Asia. It is also the center of air travel 
from Europe to northern Africa. So vast has its 
commerce grown that the city has added several miles 
of docks and quays to its harbor. From inland France, 
products for export reach Marseilles by way of the 
Rhone River. This is connected with the harbor by a 
50-mile canal, passing nearly 4^ miles through the 
famed Rove Tunnel ( see Rhone River). Commerce by 
sea and canal gives Marseilles a wealth of raw mate- 
rials for manufacture. It has refineries for sugar, olive 
oil, and petroleum; mills for rice and oilseed; smelters 
for iron and copper ores; and factories that produce 
chemicals, soap, automobiles, and machinery. 

The city sprawls among rolling -hills. Much of the 
old section has mysterious byways and dingy budd- 
ings; the newer part has wide streets and fine homes. 
But it is the bustling waterfront, with its brawny 
swaggering seamen, that gives Marseilles its gusty 
flavor. It was troops from this vigorous city who, 
in 1792, sung a new march so dashingly that under 
the name of The Marseillaise’ it became the national 
song. The famous waterfront suffered some damage 
from air raids in the second World War. Southwest 
of the city is the tiny island of Chateau dTf, scene of 
Dumas’s story, The Count of Monte Cristo’. 

Marseilles (in French, Marseille) was founded under 
the name Massalia by the Greeks about 600 b.c. It 
was Christianized in the 3d century, its first martyr 
being St. Victor, a Roman soldier put to death in the 
persecutions of Diocletian. In the Middle Ages, it was 
a port of departure for the Crusaders ( see Crusades) . 
In 1848, a 97-mile canal was completed, bringing from 
the Durance River a much needed supply of fresh 
water. The opening of the Suez Canal in 1869 brought 
Asiatic trade and thus made the city grow rapidly. 
Population, about 915,000. 


The FATHER of AMERICAN CONSTITUTIONAL LAW 

The Man Who Gave to the Supreme Court Its High Place in the American Govern- 
ment — The Far-Reaching Decision in the Case of Marbury vs. Madison 


M arshall, John (1755-1835). When John Jay, 
the first chief-justice of the United States, 
resigned that office to become governor of New York, 
he gave as his reason that the Supreme Court could 
never acquire proper influence and dignity! Less 
than 40 years later John Marshall, the fourth chief- 
justice, after making that tribunal the world’s 
greatest court, declared that he would rather hold 
that office than be president of the United States. 

No other American did so much to reveal the 
great extent of the American judicial power, or to teach 
his countrymen the true meaning of the Constitution 
and the scope and possibilities of the powers granted 
to the general government. The decisions of the 
Supreme Court in the 34 years that Marshall was 
chief-justice — especially during the earlier period — 
were bitterly criticized by the party of Thomas 


Jefferson, but today his reasonings and his exposition 
of the law are accepted almost without dissent. By 
universal consent Marshall is now regarded the 
greatest jurist that America ever produced, and one 
of the greatest in any land. 

Marshall’s great fame as chief-justice has over- 
shadowed his other services to his countrymen. Like 
Washington, Jefferson, and Madison, he was a 
Virginian, and like Patrick Henry he loved best the 
free life of the sparsely settled frontier about his 
father’s Fauquier county home. He was fond of 
sports of all sorts, in which he excelled in spite of his 
loose-jointed and somewhat ungainly figure. He had 
no adequate education. At the age of 20 he inter- 
rupted his study of the law to enlist in the Continental 
army, in which he rose to be captain. He fought 
under Washington at Germantown and Monmouth, 





ri 




A 




s * 





I 



MARS I I M A U I G O h D 




M A n T E N 










and was in thc'daving dash of £ *lSlad ? - Anthony Wavun 
at Stony Point, When the Revolution was over he 
returned to his law studies and was soon admitted to 
practice. Presently he won a big land-title ease for 
Lord Fairfax’s tenants against their landlord, and this 
brought him the leadership of the — — — 
Virginia bar. llllSil 

Already Marshall had been elected 
to the Virginia legislature, where he 
served for eight sessions. In the Vi r- 
ginia convention of 17SS, he and ■ 

James Madison won the battle for r 

ratification of the Federal Constitu- " 

tion against the efforts of Patrick 
Henry and Richard Henry Leo. 

President Washington offered him 
first the post of attorney-general, 
and then that of minister to France, 
but Marshall declined both; for, as 
he said, his position in Virginia 
seemed “more independent and not john m 
less honorable than any other.” He ‘ A merlcft*a ( 
did accept an appointment from 
President John Adams as one of the three commis- 
sioners to France in 1797-98, and approved of the 
answer to the corrupt agent of the Directory, which 
one of the commissioners summarized as “millions 
for defense but not one cent for tribute!” (see X Y 
Z Affair). A term in Congress followed, and then 
came a year’s service as secretary of state in Adams’ 
cabinet. Finally, on Jan. 31, 1801 — only 32 days 
before that Federalist president went out of office— 
he appointed Marshall to the vacant chief-justiceship 
of the Supreme Court. 

So persuasive was Marshall’s personality, and so 
sound and penetrating his reasoning, that he soon won 
to his way of thinking the other members of the 
Supreme bench. In his first great case, that of 
Marbury vs. Madison, he declared it was the duty 
of the court to disregard any act of Congress— and 
hence of a state legislature— which it thought con- 
trary to the Federal Constitution. Upon, this deci- 
sion rests the chi ex power of the supreme Court today , 
that of declaring laws unconstitutional. Equally far 
reaching was the decision in tne case oi. McCulloch 
vs. Maryland (1819) in which the Hamiltonian idea of 
“implied powers” in the government war^ fully 
sustained. **Lsr Ti 2 .e end oe legitimate, j*aid tne 
chief-justice, “let it be vrit Lin the scope of ^ the 
Constitution, and -all means which are appropriate, 
which are plainly adapted to that end, which are 
not prohibited, hut consist vrilh the letter and spirit 
of the Constitution, are oomritutionaL” From this 
doctrine comes much of the authority which the 
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1S2Q, the Federal judiciary. That body, like, 
gravity, ever acting, with noiseless foot and unalavnv. 

iug advance, gaining ground step by 
step, and holding what it gains, is 
| y 1 1 engulfing insidiously the special gov- 
; OF, ernments (states) into the jaws of 
/*'; that which feeds them,” But what 
Jefferson feared as a preparation for 
A/Jf % 0 tyranny, we now regard as a de- 
velopment Indispensable for national 

* MavslialPs legal ability alone would 
not account for the strong influence 
he exercised, His clear thinking 
and his simple kindly personality 
impressed all with whom he came in 
|||||S contact, and joined to his other admi * 

valle qualities produced a character 
Rtasn^dat" which left an imprint on his country 
such as few men have ever made. 
JVlAUSn MAR! GOLD. Early in April the bright 
yellow cups of the marsh marigold gild the wet bor- 
ders of rivers and streams, or huddle together on 
little islands in low swamps and marshes. They are 
not true marigolds, these attractive saucer-shaped 
wild flowers, and much less are they true cowslips, 
though often called by the name of those pretty 
English blossoms, They look very much like large 
buttercups, and indeed it is to that family that they 
right! ully belong, They grow in great profusion from 
the Carol in as to Iowa, in. the Rocky Mountains, and 
far northward, They are common in England, where 
they are often called kingcups, They are the • winking 
Mary-buds” of Shakespeare’s poem in • Cymbeline’. 
In the spring, when they are tender, the leaves may 
be boiled for “greens,” and the flower buds preserved 
in vinegar and used like capers. (Bee Marigold.) 

* The marsh marigold belongs to the buttercup family 
Ranunculacmv, fieientifio name, Cnltfui palyatru. Flowers 
J. U) V/x inelj.es across, with /> 1/) 0 flossy, oval, peteL-Jike 
sepals, and numerous stamens and pistils, fttem stout, fur- 
rov/ed, hollow, and branched near the top, Leaves rounded, 
heart-shaped at the base, a ad growing either on long stems 
from the root or Hasping the stalk where it breaches, 

MARTKN. Th.e Siberian sable marten is tire most 
aristocratic member of this branch of tire weasel fam- 
ily, For it is tire sole source of tire famous and ex- 
pensive fur called .sable, A single fine skin of gen- 
uine Russian sable is worth $2,000 or more, and a 
coat of this dark lustrous fur may sell for $7.5,000, 
Sable fur is .so fine .and even that each single hair 
tapers gradually to .a point; that is why sable brushes 
are tire best for paintings they always form a point 
when vet, Even these brushes, though made up of 
hair taken from fragments of the least desirable 
skins, are very expensive. 

Martens of "various species are abundant in the 
northern portion of the Old and New AVorlds, They 
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[MARTEN 

have long slender bodies and short legs, and live 
mostly in trees, leaping from one to another much 
like squirrels. Their outer fur is long and glossy, 
with an abundant soft under-fur. 

In North America there are two species of marten, 
with a variety of local names. The American pine- 
marten or Canadian sable, similar to the pine-marten 
of Europe, is about the size of the large house cat. 
It has a soft deep fur of rich brown, lighter colored 
below with a tawny spot on the throat, which is 
largely used as a substitute for Russian sable. It is 
fond of forests far from the habitation of man, and 
shows special liking for pine trees. Its range is the 
northern woods, but even there it now is rare. It 
feeds upon birds and other animals. It multiplies 
rapidly, there being six to eight young to a litter. 

The black marten, fisher, or pekan, as it is variously 
called, is the largest of the group, being from two to 
three feet long, with a bushy tail a foot or more in 
length. It has no immediate relatives in the Old 
World. In color it is grayish-brown, with dark mark- 
ings, its tail tipped with black. It is bold, strong, and 
aggressive, a skillful hunter; it kills bear-cubs and 
the Canadian porcupine. It is successful in stealing 
bait from traps, and is a nuisance to trappers. It, 
too, belongs to the northern woods, occurs southward 
in the Alleghenies, and shows preference for regions 
of hemlock and spruce. The stone-marten is another 
variety, with hair inclined to grayish-brown and pure 
white on the breast. It is found in most parts of 
Europe south of the Baltic. 

Scientific name of pine-marten, Mustela martes; black 
marten, Mustela pennanti; Siberian sable-marten, Mustela 
zibellina; American pine-marten, Mustela americana. 

MARTINIQUE (mar-ti-nek'). Tourists who visit 
Martinique, one of the small group of island colonies 
of France in the West Indies, find two spots of great 
historic interest. The first is the ruins of the quaint 
old house in which the unhappy Empress Josephine, 
Napoleon’s wife, was born. The other is the scene 
of desolation that marks the site of the once beautiful 
city of Saint Pierre, formerly the largest and most 
flourishing town on the island. It was totally de- 
stroyed on May 8, 1902, by an eruption of Mont Pel6e. 
Molten lava, a shower of stones and ashes, and poison- 
ous gases killed about 40,000 people. 

Mont Pelee (4,428 feet) is the highest point in a 
thickly wooded mountain ridge, which gives the hot, 
rainy island much of its picturesqueness. Of volcanic 
formation, Martinique is irregular in shape, with rug- 
ged, deeply indented coasts. Its area is 385 square 
miles. The French have a naval base at Fort-de- 
France, the capital. 

Somewhat more than a third of the island is under 
cultivation. Sugar, rum, cocoa, coffee, tobacco, and 
cotton are the leading products. The farms are 
served by well built roads, and some of the sugar 
cane plantations have little railroads of their own. 
The animal life consists largely of small reptiles and 
insects, but opossums and the Martinique black- 


bird are abundant. The deadly fer-de-lance serpent 
once was common, but the mongoose, imported from 
India, has all but exterminated it. (See also West 
Indies.) 

Columbus probably discovered Martinique on June 15, 
1502. France seized and colonized the island in 1635, and has 
held it since then except for brief periods of British occupa- 
tion— in 1762, from 1793 to 1801, and from 1809 to 1814. 
Negro slavery, which began early, was abolished in 1860. 

The island is controlled by a governor and a privy council, 
with an elected general council. The French Republic gave 
Martinique a senator and two deputies in the French parlia- 
ment, but this representation was suspended when France 
established an authoritarian government in 1940. The United 
States made an agreement with the local authorities in 1941 
for the island’s neutrality in the World War. The popula- 
tion of 245,000 is almost entirely negro and half-caste. 

Martyrs. “The blood of the martyrs,” wrote 
one of the early Christian Fathers, “is the seed of 
the church.” For, by the heroic courage with which 
they endured persecution and died for their faith, 
they won thousands of converts and so Christianity 
triumphed over Greek and Roman paganism. 

The word comes from the Greek and means a 
“witness.” Stephen, who was stoned to death in the 
days of the Apostles (see Acts vii) was the first of the 
Christian martyrs. Altogether about 14,000 martyrs 
are included in the records of the Roman Catholic 
church. Among the most famous are St. Lawrence, 
who is said to have been roasted on a gridiron in the 
year 258, during the persecution of the Emperor 
Valerian; and St. Sebastian, a captain of the pre- 
torian guard under Diocletian, who was condemned 
to be shot by a troop of archers for his faith. Sebas- 
tian’s martyrdom has been a favorite subject with 
painters, who represent him as a beautiful youth 
bound to a tree and pierced by countless arrows. In 
1563 an English clergyman named John Foxe pub- 
lished a ‘Book of Martyrs’ commemorating those who 
had died for Protestant beliefs. 

Marx, Karl (1818-1883). A brilliant youth, the 
son of a prosperous Jewish lawyer in Treves, Karl 
Marx as a German university student was expected 
to win success in his father’s profession. But his 
mind wandered away from his study of law to brood 
upon social and economic problems, and he became 
the founder of modern Socialism and the greatest of 
all socialist writers. 

“Why are the laborers the poorest of all classes of 
people?” he asked himself. “Wealth is the product 
of their labor; yet of this wealth they receive scarcely 
a sufficient share to maintain life. The balance goes 
to those who command their labor, the capitalists. 
The capitalist class, then, is enriching itself by with- 
holding from labor part of its rightful share.” Reason- 
ing in some such manner as this, Marx finally came 
to the conclusion that there was an inevitable conflict 
between labor and capital. All through history, as he 
saw it, this class struggle had been going on. It was 
slave against freeman in ancient times, serf against 
lord in the Middle Ages; and now between capitalist 
and laborer the struggle must continue until the 
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The “Socialist Bible’* 



MARY, QUEENS OF ENGLAND 


workers should win from their oppressors the instru- 
ments of production and establish the socialist state. 

These principles were first clearly formulated in 
the 1 Communist Manifesto* drawn up by Marx and 
his friend Friedrich Engels as the program for the 
Communist League, which met in London in 1847. 
This famous document, with its rallying cry, “ Work- 
ingmen of all countries unite !** marks the beginning 
of the modern international socialist movement. It 
“is to modern Socialism what the Declaration of 
Independence is to America.” 

But before he became the founder and leader of 
Marxian Socialism, Karl Marx had passed through 
many hard experiences, and there were further trials 
in store for him. He had been editor of a paper in 
Germany which was suppressed because of its radical 
tendencies. He then went to Paris, but was expelled 
from France within two years, and sought another 
home in Brussels. In the meantime he had married 
his childhood sweetheart, Jenny von Westphalen, who 
though of gentler birth than himself and reared in 
luxury cheerfully shared the poverty which was often 
to bring them and their children to the verge of star- 
vation. During the attempted Revolution of 1848 
Marx returned to Germany, but was ordered to leave 
that land in 1849. He then settled in London, where 
he remained to the end of his life. 

The “Bible of Socialism” 

His death, hastened by overwork and by sorrow 
over the loss of his wife, came before he had finished 
his great work on political economy, entitled ‘ Capital*. 
This book, completed and edited by Engels, has been 
called “the Bible of Socialism.** It is based on the 
so-called “materialistic** or “economic** view of his- 
tory, which emphasizes the idea, as Engels puts it, 
“that first of all men must eat, drink, have shelter 
and clothing, and therefore must work, before they 
can struggle for supremacy and devote themselves to 
politics, religion, philosophy, etc.**; and that there- 
fore the social ideas and institutions of a time are 
determined mainly by economic conditions. Marx 
shows that the capitalistic era of production has 
played a necessary part in social development; but 
having reached its highest point, he claims, it must 
be followed by another order. 

Marx emphasized the importance of “class strug- 
gles** and regarded as inevitable the revolution of the 
workers (“proletariat**) against the capitalist class 
(“bourgeoisie**). He proposed methods for hastening 
this revolution. His teachings became the foundation of 
the Bolshevist revolutionary program in Russia and of 
the present Soviet state. (See Bolshevists ; Socialism.) 
MARY, Queens of England. In the long list of 
rulers of England the names of women appear only 
five times, and two of these five bear the name Mary. 

Mary I, called Mary “the Catholic** or Mary 
Tudor, reigned from 1553 to 1558. She was the 
daughter of Catherine of Aragon and Henry VIII and 
was born in 1516. At first she was a favorite with 
her father, but when none of Catherine’s other chil- 


dren lived and this homely sickly daughter was left 
as his sole heir, he grew to dislike her, especially after 
he obtained a divorce from her mother that he might 
marry Anne Boleyn. During the rest of his life, and 
that of his son, Edward VI (1547-53), Mary was 
harshly treated, for she clung to the Catholic church 
after her royal father had severed England from it, 
with the same fidelity that she remained loyal to her 
mother after Henry’s unjust divorce. 

When her young brother died, after his brief reign, 
almost all England rejoiced that the attempt to put 
Lady Jane in Mary’s place as the heir was defeated 
(see Grey, Lady Jane). Indeed, at her accession 
Mary was one of the most popular rulers that England 
ever had; though at the end of her reign she was one 
of the most hated, and has gone down in history with 
the gruesome name of “Bloody Mary.” In part her 
loss of popularity was due to her marriage with 
Philip II of Spain, the champion of the Catholic 
party in Europe. Englishmen generally disliked this 
marriage, partly because they were foolishly jealous 
of foreigners, but still more because they feared that 
it would force England to take an active part in the 
wars between France and Spain. These fears were 
justified, and in the struggle England lost Calais, 
which had been an English outpost since the days 
of Edward III. This was a great grief to Mary, who 
in her last illness declared that when she was dead 
“Calais would be found graven on her heart.” 

But most of Mary’s unpopularity came from her 
religious persecutions. She caused the religious laws 
of her father’s and brother’s reigns to be repealed. 
The Catholic religion and the authority of the pope 
were thus restored. The laws for punishing heretics 
were also revived, and about 277 Protestants suffered 
death for their religion, as some Catholics had done 
in the reign of Henry VIII. The most notable victim 
of this persecution was Archbishop Cranmer of Can- 
terbury, who had granted Henry VIII his divorce 
from Mary’s mother. Rowland Taylor, Nicholas 
Ridley, and Hugh Latimer were other notable Protes- 
tant martyrs. The result was a wave of horror and 
disgust which swept over England. In the midst of 
it all, Mary herself — childless, sick, neglected by her 
husband, one of the saddest figures of that age of 
conflict — died realizing the fruitlessness of her efforts. 

The Popular Queen Mary II 

Mary II was a Stuart, the elder daughter of 
James II (born in 1662), and became joint sovereign 
of Great Britain with her husband, when the Revolu- 
tion of 1688 drove her father from the throne (see 
James, Kings of England; William, Kings of England). 
The administration was left exclusively in the hands 
of her husband, William III, but it was Mary who 
made the reign popular by her youth, good heart, and 
pleasing manners. After her unfortunate death from 
smallpox, after only six years of reign, leaving no 
children, William III as a foreigner and one of cold 
reserved temperament had a much more difficult 
task to face than when aided by his wife. 
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MARY, QUEEN OF SCOTS §& 


Darnley and Rizzio 


The TRAGIC STORY of MARY, QUEEN of SCOTS 


The Romantic Career of the Bewitching Woman Who was Queen in Two Countries — 
How She Played with Fate and Lost the Scotch Throne and was Finally 
Put to Death by Her Cousin , Queen Elizabeth 


M ary stuart, Queen of Scots 
(1542-1587). It was with tears 
and heartbroken cries of farewell, 
according to the oft-told tale, that 
Mary Stuart set sail from France to 
Scotland. A girl of 19, returning like 
an exile from Paradise to a childhood 
home for which she had not one 
affectionate thought — a queen ap- 
proaching her throne as Cinderella 
might have crept back to her .ashes! 

Mary, the daughter of James V of 
Scotland and the French princess 
Mary of Guise, was born Dec. 8, 1542, 
just after the Scottish forces had been 
decisively defeated at Solway Moss in 
an attempted invasion of England. 

Seven days later the king died, leaving Scotland and 
its infant queen as prizes to be fought over, not only 
by England and France, but also by Scotch lords 
and clerics. The English demanded that the baby 
queen should be pledged to marry Prince Edward, 
heir to the British throne, but the Scots decided to 
maintain the French alliance and chose the French 
heir as her future husband. 

Even in childhood, the “ enchantment whereof men 
are bewitched” was manifest in her. “This small 
Queen of Scots,” wrote her mother-in-law, Catherine 
de Medici, “has only to smile in order to turn all 
French heads.” Married to the Dauphin in 1558, at 
the age of 15, Mary became queen of France, as well 
as of Scotland, when her husband ascended the throne 
as Francis II in 1559. A year and a half later she was 
a childless widow, and the necessities of politics 
required that she leave the dissolute court of France, 
no matter how sadly, for her Scottish home. 

But the Scotland to which she returned was very 
different from the one she had left. Her mother, 
who had acted as regent, had just died; the French 
interest had waned as the English power under 
Elizabeth had grown, and the Protestant Reformation 
for which John Knox and others had long labored 
was now triumphantly established. 

Mary looked upon Protestant Scotland as no more 
than a pawn to be used in strengthening her position 
in England. As the granddaughter of Henry YIIPs 
elder sister, Mary was heiress to the crown of Eng- 
land if, as Catholics claimed, Queen Elizabeth was 
barred as illegitimate. Mary’s second marriage, in 
1565, to the feeble and futile Henry Stuart, Lord 
Darnley, who also had pretensions to the English 
crown, was meant to strengthen this claim. 

But Darnley’s weak insolence and Mary’s staunch 
attachment to Catholicism produced discord between 


her and her Protestant subjects. 
Darnley’s natural jealousy was fostered 
by many Scotch lords, Mary’s enemies, 
who pointed to the rapid advancement 
with which the queen favored her 
.low-born Italian secretary, David 
Rizzio. Darnley became a party to a 
conspiracy of nobles, which resulted 
in Rizzio’s murder in Mary’s presence. 
The outraged queen concealed her 
wrath at this cruel violence. She pre- 
tended to pardon Rizzio’s murderers, 
and even flattered Darnley into com- 
plete reconciliation. June 19, 1566, 
Mary’s son — afterward James VI of 
Scotland, who became James I of 
England — was born. Then in Febru- 
ary 1567 she induced her husband, who was ill with 
smallpox, to take up his residence in an old house at 
Kirk-o’ Field, near Edinburgh. One night the house 
was blown up and Darnley’s body was found near by 
next morning. 

Suspicion against the queen seemed confirmed when, 
three months and six days after the unpunished mur- 
der, Mary married the Earl of Both well, who had been 
exposed as the chief of Darnley’s assassins. “Burn 
her! Kill her! Drown her!” rang through the streets. 
Bearing before it a banner on which was painted a 
picture of her son praying for vengeance on his 
father’s murderers, a rebel army took her prisoner at 
Carberry Hill, June 15, 1567. While Bothwell fled to 
Denmark, Mary was forced to abdicate in favor of 
her son, James. Escaping from prison at Lochleven, 
May 2, 1568, she hastily rallied a small army. When 
this was defeated May 13 by the regent Murray’s 
forces at Langside, near Glasgow, Mary fled to 
England and cast herself upon the mercy of her 
cousin, Queen Elizabeth, who made her a prisoner. 
The famous “Casket Letters,” supposedly written 
by Mary to Bothwell and captured by her enemies 
after his flight, were considered evidence of her guilt, 
but recently they have been proved forgeries. 

For the next 19 years Mary’s name was constantly 
involved in plots for escape and for the overthrow of 
Elizabeth. The Babington conspiracy in England 
was only the last and fatal link in a series which at 
length induced Elizabeth to bring Mary to trial. 
She was convicted of complicity in the plot for Eliza- 
beth’s assassination. So long as Mary lived there 
could be no safety for Elizabeth, and at last she was 
prevailed upon by her councilors to sign the death 
warrant. On Feb. 8, 1587, Mary Stuart, arrayed in 
black velvet and bearing herself as befits a queen, was 
beheaded on the scaffold in Fotheringay Castle. 



MARY STUART 
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After the death of her husband, King Francis II of France, Queen Mary reluctantly gave up the gay life of the French court to return 
to her troubled throne in Scotland. We see her here on shipboard gazing sadly at the receding shores of the land she loved so well. 
It seems as if the artist sought to show that the unhappy queen already had a presentiment of the tragedies that were soon to over- 
whelm her. 
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“ Cease to lament,” were her last words to her weeping 
attendants, “for you shall now see a final end to 
Mary Stuart's troubles. I pray you take this mes- 
sage when you go — that I die true to my religion, to 
Scotland, and to France.” So ended in tragedy one 
of the stormiest, and yet most romantic and fasci- 
nating, careers known to history. 


The spell of Mary Stuart's charm rises up out of 
her grave and reaches across the centuries. Not yet 
have men ceased to wrangle over her guilt or inno- 
cence. The stormy splendor of her tragic fate, her 
courage and high pride in the face of her enemies, 
have been a never-ending inspiration to poets and 
writers of romance. ( See Knox, John; Scotland.) 
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GLORIES OLD AND NEW 

M aryland. Heir to 
a queen's name and 
warden of the imperial 
highway of Chesapeake 
Bay, with Mason and 
Dixon's line for its north- 
ern boundary, Maryland 
is like Virginia — but with 
a difference. Tidewater, 
piedmont region, and 
mountains are found also in Maryland, but on a 
smaller scale, and all are but a setting and background 
for the upper reaches of the majestic Chesapeake. 

As in Virginia, the tidewater region (here nearly 
half the state) is low and threaded with navigable 
streams, which enabled the colonial planter to ship 
from his front door, or at least to send his tobacco, 
down to the landing in hogsheads, 
each pierced with an iron axle and 
dragged by a strong mule over a 
“rolling road.” Even yet the tide- 
water farms and plantations mostly 
turn their backs on the roads and 
face the water. 

The “western shore” (the pen- 
insula between the Potomac and 
Chesapeake Bay) still raises con- 
siderable tobacco, though truck- 
farming and fruit-growing have 
become more important occupa- 
tions. It is a conservative region, 
where stray remnants of manorial 
life and colonial customs are of 
comparatively recent memory. The 
inhabitants in the main cling to 
the ancient faith (Roman Catholi- 
cism) of the first colonists who landed in 1634. 

The “eastern shore” (Maryland portion of the 
peninsula between Chesapeake and Delaware bays) 
has a somewhat more mixed population. While it 
raises a variety of crops, including fruit, vegetables, 
wheat, and corn, its boast is the quantity and, still 
more, the quality of the choice table delicacies 
which it produces. The reedy marshes along the 
shore swarm with ducks, among them the delectable 
canvasback, and the waters of the Chesapeake with 
fish — 80 edible species, the finest, being the Spanish or 
bay mackerel, the pompano, and the shad. The 
epicure's joy, the diamondback terrapin, hides in 


My Maryland ” 

the mud. One whole 
town (Crisfield) and half 
the population of Somer- 
set County, in which it is 
situated, are engaged in 
oyster fishing and pack- 
ing. Nor are they the 
only town and county on 
the eastern shore where 
the oyster industry is im- 
portant; while (to leave the eastern shore for a 
moment) Annapolis is a center of the oyster trade, 
and whole streets are devoted to it in Baltimore. 
Soft- and hard-shell crabs, white clams, and sea 
turtles are also caught and shipped from the eastern 
shore . W astef ul methods of hunting and fishing have 
diminished the supply of many of these species; but 
some, shad and terrapin, for in- 
stance, are now being artificially 
cultivated. ( See Chesapeake Bay.) 

The hill or piedmont region of 
middle Maryland, comprising some- 
thing like a 40-mile belt across the 
inland neck of the state, with its 
western border at the foot of the 
Blue Ridge, is a substantial farm- 
ing country, raising fine wheat and 
grass, particularly where the lime- 
stone foundation crops up near the 
surface of the clayey soil. It also 
produces fine apples, peaches, and 
small fruits, corn, and live stock. 
It is well wooded and threaded 
with many impetuous little cascad- 
ing streams, known locally as 
“runs,” which furnish considerable 
water power. It is truly “the garden of the Lord,” 
as Whittier called it in ‘Barbara Frietchie'. Many of 
Maryland's mineral products — such as building stone 
— come from the piedmont belt. 

The little ragged strip of mountainous Maryland, 
running westward from the Blue Ridge to the Alle- 
ghenies, contains superb scenery. The eastern part of 
this section is the fertile Hagerstown or Cumberland 
Valley, part of the Great Appalachian Valley. Farther 
west, where the topography becomes more rugged, 
most of the crop lands are in the river valleys, and 
subsistence farming prevails. Lumbering and coal 
mining are important industries. 


of “Maryland, 

Extent . — East to west, 240 miles; north to south, 128 miles (least 
width, about 3 miles). Area, 10,577 square miles, of which 690 are 
inland water. Population (1940 census), 1,821,244. 

Natural Features . — Low tidewater region rising to a central piedmont 
region and the Blue Ridge and Allegheny mountains (highest point, 
Backbone Mountain, 3,340 feet). Chesapeake Bay divides the state 
into two parts. Principal rivers: Potomac and Susquehanna. Mean 
annual temperature, 54°; mean annual precipitation, 41". 

Products. — Clothing, petroleum refining, canned goods, iron and steel, 
meat packing, machinery, stone, clay, and glass products, leather 
goods, aircraft, railroad cars, ships, fertilizers; wheat, corn, hay, 
tobacco, fruits, vegetables; cattle and dairy products; coal, clay, 
sand and gravel; oysters, fish. 

Cities . — Baltimore (859,100), Cumberland (39,483), Hagerstown 
(32,491), Frederick (15,802), Annapolis (capital, 13,069). 


MARYLAND’S PRODUCTS 



By far the greater part of the state’s wealth 
comes from its many and diverse manu- 
facturing industries. 






'&■ 


4 * 




/ ^ r 





& 


$ 


76 



Both Sea and Rail Brought Wealth 


Little Maryland, with about a quarter T H E 

•of Virginia's land area, has over half as UP ivT r; y'. 

large a population, and one city, Balti- ! ■- ' 

more, which exceeds in size Virginia's H US 

ten largest cities put together. Why is ■ U - 

this? It would almost seem as if metro- 

politan and commercial greatness had 

been forced on reluctant Maryland. As 

in Virginia, towns were created in co- 

lonial days by royal decree, but most 

refused to live. So unappreciative of 

commercial opportunities were the early 

Marylanders that the owner of the land 

on which it was first proposed to build ' 

the city of. Baltimore turned the future 

metropolis away from his doorstep. SfJfU* j|&/; 

The Call of the Sea IxBb* 

But the imperious sea called, and 
would not suffer a home-loving people f; f 

to sit quiet by their own firesides. By 
1812 Baltimore “clippers" were famous 
ships all over the world; the South and // 

the West, from Knoxville to Cincinnati i 

and Pittsburgh, drew their supplies mW-'m l 
from the Chesapeake. Baltimore was 
then the first maritime city of the coun- 
try, and growing like a miracle. Then 
other cities, with harbors not so far 
from the open Atlantic, swung into the 
lead. The foresight of Maryland citi- Maifl l MA 
zens, however, retrieved on land much LeonSd r ca?vei 
of the advantage lost on sea. The city's the first settlei | 
answer was the building of the Balti- 
more and Ohio Railroad, for which ground was broken 
in 1828, three years after the opening of the Stockton 
and Darlington Railroad in England. It was opened 
in 1830 with 14 miles of rails joining Baltimore and 
Ellicott Mills — the first railway built in America to 
carry both passengers and freight. The real objective 
— rto fink Baltimore with Wheeling, W. Va. — was 
achieved Dec. 24, 1852. By 1886 the line had reached 
St. Louis, Chicago, and Philadelphia. Another factor 
in developing the state was the Chesapeake and Ohio 
Canal, built between 1828 and 1850, stretching for 
186 miles between Cumberland, Md., and the 
Potomac River at Washington, D. C. 

The important products of Maryland include iron 
and steel manufactures, men's clothing, canned and 
preserved fruits, vegetables, oysters, crabs, and other 
sea foods, foundry and machine-shop products, flour 
and grist-mill products, lumber, cigars and cigarettes, 
and fertilizers. The cheap shipping facilities of Chesa- 
peake Bay make Maryland one of the most important 
states in the canning industries. After Baltimore, 
Cumberland and Hagerstown are the most important 
manufacturing cities ( see Baltimore). 

Coal, bituminous and semi-bituminous, is the most 
important mineral product. The latter ranks high 
in steam-making power. Other important minerals 
are potter's and fire clay, sandstone, marble, granite, 
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the PEACEFUL BEGINNING OF MARYLAND 







This mt^al panning by Chaises Yardley Turn^ in the Baltimore cour? I'rur^ 4m*' 3 
Leonard Calvert, Maryland’s first governor, buying from the Indians the land for 
the first settlement. The fair and tolerant attitude of the new colony accounted for 
the peace that prevailed there during its early years. 

i was broken roofing slate, brick, and kaolin. The discovery of 

the Stockton better iron and copper ores in other parts of the 

was opened country has made the * operation of the Maryland 

altimore and mines unprofitable. One of the greatest hydroelectric 

l America to plants in the country is the Conowingo installation, 

eal objective near the mouth of the Susquehanna River. It occupies 

V. Va. — was the old site of the town of Conowingo, Md. Its out- 

had reached put is carried over high voltage lines to Philadelphia, 

lother factor some 75 miles distant. A highway running across the 

ike and Ohio top of the dam, more than 100 feet above the foun- 

bretching for dation, is part of a main road between Baltimore 

l., and the and Philadelphia. 

The History of Maryland 

include iron Spanish adventurers first entered the Maryland 
canned and country about 1525, some historians believe. Capt. 
3s, and other John Smith, leader of the Jamestown settlement of 
oducts, flour the Virginia Colony, charted the Chesapeake Bay 
id cigarettes, region in 1608, and journeyed up the Potomac Paver 
ies of Chesa- to Georgetown. ( See Smith, Captain John.) 
ist important In 1631, William Claiborne and other Protestants 
r Baltimore, from Virginia established a trading post, the first 

st important settlement within the limits of Maryland, on Kent 

Island on St. Mary's Paver, close to the junction of 
;, is the most the Potomac with Chesapeake Bay. They, with 

ranks high others, protested the granting of a charter by Charles 

mt minerals I to George Calvert, the first Lord Baltimore, who 

rble, granite, wished to found a colony in America for his fellow 
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1. Capitol 

2. Senate Oflico Ditto. 

3. Library or Congress 
<1. House Office Bldg. 

5. New Nat. Museum 

6. National Museum 

7. Smithsonian ln$t.' 
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10. Washington Mon. 

11. Lincoln Memorial 

12. War Collego 
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13. Navy Yard 

14. Navy Department 
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17. Corcoran Art Gat. 
Id. State and War Dept’. 

19. White House • 

20. Treasury Dopt. 

21. Naval Observatory 

22. Patent pflieo 

23. - Gov’t Printing O/fico 

24. Union Station •• 
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Roman Catholics in England. The charter was granted 
but Lord Baltimore died before the patent was actu- 


In the early days of the nation the open road to the sea down 
Chesapeake Bay drew Maryland inevitably into world-wide com- 
merce, and “Baltimore clippers” were known throughout the 
seven seas. When railroads were invented, Maryland was one 
of the pioneers. This progressiveness has always kept the state 
in an important place. Embracing as it does the District of 
Columbia, Maryland is at the very heart of the nation’s affairs. 
The smaller map to the left shows the principal streets of 
Washington, together with the most important buildings. Notice 
the avenues radiating from the Capitol and White House. 


ally issued, and it was given to his son Cecil, the 
second Lord Baltimore, in 1632. Nearly two years 
passed before Cecil Calvert sent out the first group 
of colonists, led by his brother Leonard Calvert, to 
the grant of lands which embraced the present state 
of Maryland and parts of Pennsylvania and Delaware. 
It was named “Maryland” in honor of King Charles' 
wife, Henrietta Maria. Although Governor Calvert 
had been given the land by Charles I, he formally 
purchased it from the Indians. Payment was made in 
cloth, axes, hatchets, knives, and hose. 

From the outset, Governor Calvert welcomed not 
only Catholic colonists but also those who were non- 
Catholic Christians. In 1649, Maryland passed an 
Act of Toleration, according liberty of worship to all 
trinitarian Christians — the first religious toleration 
act passed on American soil. 

In 1650, Puritans from Virginia Colony made a 
settlement at Providence (now Annapolis), and with 
the help of Claiborne succeeded in getting the English 
Commonwealth to depose the Lord Proprietor from 
1654 to 1658. In 1688, they again gained supremacy, 
and in 1692 Maryland became a Royal Colony. In 
1715, the fourth Lord Baltimore, a Protestant, was 
made proprietor and from that date to the time of the 


Revolution, the Church of England was the estab- 
lished church and everyone was taxed for its support. 
A dispute with Pennsylvania over the northern boun- 
dary line was settled in 17 63-67 by the survey of Mason 
and Dixon's line ( see Mason and Dixon's Line). 

On Oct. 19, 1775, Maryland answered the British 
tax on tea by burning the Peggy Stewart and its cargo 
of tea in the harbor at Annapolis. Marylanders still 
celebrate “Peggy Stewart Day.” John Eager Howard 
was the hero of the Revolutionary battle of Cowpens. 
He became a governor of the state and a United States 
senator. In 1776, the Continental Congress fled to 
Baltimore from Philadelphia. Washington resigned 
his commission as commander-in-chief of the Conti- 
nental army in the old senate chamber of the State 
House at Annapolis on Dec. 23, 1783. 

Maryland delayed signing the Articles of Confed- 
eration until 1781, because it wanted the western 
lands to be ceded to the Union (see Northwest Terri- 
tory). It ratified tne Constitution in 1788 and gave 60 
square miles of its territory, which later became a part 
of the District of Columbia, for the federal capital. 
During the War of 1812 Maryland was exposed to 
attack by the British fleet and army, and the bom- 
bardment of Fort McHenry in 1814/ was the occasion 
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A few miles above. Washington are the Great Falls 
of the Potomac, where the river tumbles down 80 
feet over a rough ledge and forms a picturesque 
series of rapids below. The old state capitol at 
Annapolis, shown in the lower view, was com- 
menced in 1772. It has been rebuilt recently. 

for the writing of The Star-Spangled Banner’ 
by Francis Scott Key. The first line of elec- 
tric telegraph in the United States was run 
from Baltimore to Washington in 1844. 
Maryland’s sympathies during the Civil 
War were divided, but though a slavehold- 
ing state, it adhered to the Union. The 
battle of Antietam took place on its soil. 

A new constitution adopted in 1864 abol- 
ished slavery. 

Many Distinguished Citizens 
Maryland has a long roster of distin- 
guished citizens. Margaret Brent, heir and 
executrix of Gov. Leonard Calvert, was a 
pioneer suffragist, who asked permission to 
vote in the Assembly, but was denied it ( see 
Women’s Rights). James Rumsey, a native 
of Cecil County, invented a pump-driven 
steamboat which made a trial trip at Harper’s Ferry 
more than 20 years before Robert Fulton launched 
the first wholly successful steamboat on the Hudson 
River in 1807. Stephen Decatur, the great naval com- 
mander, was a native of Worcester County ( see 
Decatur, Stephen). One of the world’s great actors, 
Edwin Booth, was a native of Harford County. The 
last living signer of the Declaration of Independence, 
Charles Carroll, was a native of Maryland. Mason 
Weems, born in Calvert County, was the popular 
biographer of George Washington who first wrote the 
story of the youthful Washington, the hatchet, and 
the cherry tree. Charles Wilson Peale, who made 
several fine portraits of Washington, was a lead- 
ing painter of the Revolutionary period. James Ryder 
Randall, a native of Baltimore, wrote ‘Maryland, My 
Maryland’ when he read. that the Sixth Massachusetts 





Infantry had been attacked while marching through 
the streets of Baltimore. 

Maryland men of wealth have given generously of 
their money for libraries and educational institutions. 
George Peabody not only saved the credit of Mary- 
land during the financial stress of 1836, but later 
endowed various public institutions. Johns Hopkins, 
a native of Anne Arundel County, left in 1873 an 
estate of 87,000,000, to found the famous university 
in Baltimore which bears his name. The first school 
for graduate study in America was started here in 
1876, and the university did much to transform 
American training in medicine. Pratt Library in 
Baltimore is named after Enoch Pratt, a -wealthy 
merchant, who gave over a million dollars to found it. 

Edgar Allan Poe, the famous writer, lived in Balti- 
more for several years. Teachers and pupils of the 
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city have erected a monument to him in Westminster 
Churchyard. The poet Sidney Lanier was a flutist in 
the Peabody Symphony Orchestra in Baltimore, and 
lecturer at Johns Hopkins University. Maryland also 
claims F. Hopkinson Smith, novelist, and Henry L. 
Mencken, critic and essayist. Roger Brooke Taney, 
chief justice of the United States Supreme Court which 
handed down the Dred Scott decision, and Winfield 
Scott Schley, second in command at the battle of San- 
tiago in the Spanish-American War, were native sons. 
Mrs. Wallis Warfield Simpson, who became the Duch- 
ess of Windsor when King Edward VIII surrendered 
the British crown to marry her, was born in Baltimore. 

Educational institutions include Johns Hopkins Uni- 
versity and Goucher College, both at Baltimore; the 
University of Mar}dand at College Park and Baltimore ; 
United States Naval Academy at Annapolis; teachers 
colleges at Frostburg, Towson, and Salisburj^; and 
the Mar}dand Normal School (for Negroes) at Bowie. 


Mason and DIXON’S LINE. The original Mason 
and Dixon's line was the boundary between Maryland 
and Pennsylvania. In 1763 the two colonies, to settle 
a dispute that had continued since the days of Lord 
Baltimore and William Penn, appointed the English 
mathematicians Charles Mason and Jeremiah Dixon 
to fix the boundary. Mason and Dixon ran the line 
near the parallel of 39°43'. Part of the lipe was 
marked by stones, bearing on one side the arms 
of Baltimore and on the other those of Penn. Some 
of these still stand. Later, when slavery was abol- 
ished in states north of the Mason and Dixon line 
and prohibited in territory north of the Ohio River, 
the name was popularly given to an extension of the 
original line following the Ohio River to Missouri, 
then around the southern part of Missouri, and then 
along the parallel of 36°30' ( see Missouri Com- 
promise). “Dixie," a name for the South, may have 
come from “Dixon's line." 



A Glimpse of the Picturesque Massachusetts Shore Line near Nahant 


lyTASSACHU SETTS. 

• iV ’ L The wave-battered 
coast of Massachusetts 
turns a hard face to the 
sea. No stretch of fertile 
plain breaks its grim front 
of barren rocks and sand. 

No great valley opens in- 
vitingly into a gentle 
hinterland. Its shores 
have been sinking through the ages, and rugged cliffs 
or low sand dunes mark much of the coast line. It is 
a land that demanded rare strength and courage of 
the men and women who came to, conquer it three cen- 
turies ago. Dark forests stood guard behind the 
cliffs, and the thin soil, strewn with glacier-deposited 
boulders, discouraged agriculture. Winters are long 


and often bitterly cold. 
Yet the first settlers, un- 
daunted, wrested a liveli- 
hood from this unfriendly 
land, and established a 
civilization. 

The coast is a treasure 
house of history. The 
Pilgrims in 1620 first 
landed near Provincetown 
at the tip of the Cape Cod peninsula. Their perma- 
nent settlement was made across the bay at Plymouth. 
A few miles to the north, at Duxbury, John Alden and 
Miles Standish built their homes. In Quincy, Boston, 
Salem, Marblehead, and Gloucester, the story of the 
17th century may still be read in old houses, old 
street names, old tombstones. 


Extent . — North to south, 130 miles; east to west, 184 miles. Area, 
8,257 square miles. Population (1940 census), 4,316,721. 

Natural Features . — In the west, Berkshire Hills (Mt. Greylock, 3,505 
ft.), Hoosac Range (Spruce Hill, 2,588 ft.), Mt. Tom (1,214 ft.), 
Mt. Holyoke (954 ft.). Connecticut, Merrimack, Charles, andHous- 
atonic rivers. Cape Cod peninsula and Cape Ann; Cape Cod and 
Buzzards bays; Martha’s Vineyard and Nantucket islands. Mean 
annual temperature, 46°; mean annual precipitation, 41". 

Products. — Woolen, cotton, and other textiles, boots and shoes, 
electrical machinery, clothing, leather goods, ships, jewelry, paper, 
printing and publishing; hay, potatoes, cranberries, onions; 
cattle and dairy products; cod, haddock, and other fish; granite. 

Cities . — Boston (capital, 770,816), Worcester (193,694), Springfield 
(149,554); Fall River, Cambridge, New Bedford, Somerville, 
Lowell, Lynn, Lawrence (all over or near 100,000). 





I Reminders of the “Homeland 1 
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SOME FAMOUS HOMES OF LEARNING NEAR BOSTON 
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Thfx urmer view shows the “Quadrangle” at the famous Wellesley College for girls, near Boston. The four building s s u r m o u nt- 
w the ere Jt aTe dormitories, and the rest of the college buildings are mostly to the right of this group out of sight. The middle 
° g f ™ e ?®w= Seelve Hall a Recitation hall of Smith College at Northampton, another famous girls’ college. The lower view shows a 
SnrHon erf' the Hmud Med1<S School Thl school occupies a site of 26 acres in Brookline, three miles from the main campus. The 
entire^group comprises seven buildings, and in completeness of equipment they are exceeded by no metrical school m the world. 

The place names, too, have their story to tell, the Indian tongue. The name Massachusetts itself 

Some like Boston and Plymouth, tell of ports back comes from Indian words meaning “great hills place,” 

in England: others, like Salem— which is another name and the name originally applied to a tribe of Indians 

for Jerusalem— remind vou of the religious fervor living between Salem and Plymouth, 

which fast brought Englishmen to these shores. _ Side by side with this history-book Massachusetts 

' Cambridge recalls that beautiful town in England is the new industrial Massachusetts, a state of great 

from who=e world-famous urdversiiv more than 70 factories and bustling commerce. More than 90 per 

devoted men came to cast their lot with the settlers . cent of the population live in cities or large towns. The 
of Mnwachusetts B*v between 1630 and 1650. Among shoe cities, especially Brockton, Haverhill, and Lynn, 

+i ™ TT-ere PoJer Williams John Eliot, and John turn out a large part of the shoes produced in the 

tliem we = . T - 0 — o? the famous uni- United States. Boston makes machinery, clothing, 

Har T ar( that beam his inHn'the n^world Cam- confectionery, and many other products. Holyoke and 

versi y • a t ; nam^s commemorate Springfield make a large proportion of our fine writing 

cefebri^^rsini others are from papers. Lowell, Lawrence, New Bedford, and Pall 
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The coastline of Massachusetts with 
factor in its early prosperity and rapid 
of the state’s products and 



TEXTILES 


its many natural harbors was an important 
development. Below we see the relative value 
the chief occupations of the people. 
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River are textile centers. The last two were long the 
greatest “mill towns” in the country. Today the South 
competes with NewEngland in cotton manufacture, but 
Massachusetts still is a large producer of cotton 
goods as well as of woolens. Worcester is a cradle of 
inventions. It was the home of the men who invented 
the cotton gin, the carpet-weaving machine, and the 
sewing machine. It makes much of the wire, belts, 
and looms that keep the other factory towns going. 
Waltham has one of the largest watch factories in the 
world. Woburn produces leather, Gloucester is the 
great port for cod and mackerel fisheries, and Quincy 
keeps a large number of laborers busy in its granite 
quarries, which have been worked for many generations. 

The Industries and the Foreign Population 
This new Massachusetts has attracted a great many 
foreign workers, so that one-fourth of its inhabitants 
are now of foreign birth, and about two-fifths are of 
foreign parentage. In certain parts of the. state are 
whole villages of French Canadians, workers in the 
cotton mills. The Italians employed in the cordage 
industry at Plymouth form a city of their own, that 


elbows closely this 
historic town of 
the Pilgrims. The 
Portuguese are 
more and more 
taking possession 
of the fishing and 
cranberry indus- 
tries of Cape Cod. 
Swedes and Finns 
man /the granite 
quarries of Cape 
Ann. In Salem 
you would perhaps 
find a Polish family 
living in the house 
once owned by the 
man who first sent 
ships from America 
to India and China 
around the Cape of 
Good Hope. Where 
Paul Revere lived 
in Boston is now 
Little Italy. Most 
numerous are the 
Canadians, the 
Irish, and the Ital- 
ians. The rigidity 
of 17th century 
Puritanism long 
ago disappeared 
from Massa- 
chusetts’ life, and 
with this influx of 
foreign immigra- 
tion the religious 
balance has passed 
from Protestantism to Roman Catholicism. 

Massachusetts has always been one of the richest 
states in the Union. Its wealth of late years comes 
chiefly from manufactures, but its early prosperity 
came from its fisheries. During their first winter, 44 
of the Mayflower colonists died, and the rest would 
hardly have survived without the wholesome food 
caught off their shores. By 1633 the colonists had 
begun exporting fish. As the industry developed, 
their ships carried abroad the cod and mackerel 
caught on the Newfoundland Banks, and brought 
from Spain and the West Indies sugar and molasses, 
the latter used in making the famous Medford rum. 
So Massachusetts became a commercial center. In 
1784 an enterprising Salem ship-owner sent a vessel 
•to Russia, and a year later the romantic and profitable 
trade with China and the Orient began. Whaling, 
once a prominent industry of New Bedford and 
Nantucket, has now greatly declined. 

Massachusetts is interesting not only for itself but 
also for the fact that it was the cradle of many 
American institutions and enterprises. The first free 
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GLIMPSES OF “YANKEE INDUSTRY” IN MASSACHUSETTS 








m 


ml 


r : 


4M ; : 






§an ; ( 


rM 




L;Av‘ 




\ ~t"T 


,<flS 




fifiiftl 


Printing and 

Publishing* 


nS 




. „ . n e states of the TTnion. Her factories pour forth a flood of goods 

These pictures show plainly why Masseuse watc hes, shoes, machinery, rope and twine, books, and countless others, 

that many an entire nat AmongtteoMerTatTpHse e s oTtte W s a tate, the fisheries still hold an important place. 
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Who has not caught the spirit of the old farming communities of early New England days from the poems 
of Longfellow and Whittier? Here is one of these little towns, nestling in the low hills, with its old church 
to symbolize the sturdy religious faith of the early settlers, and its rambling streets flanked by modest 

wooden dwellings and picket fences. 

public school was founded there in 1635, and 1636 picturesque hill regions of Ar 
saw the beginning of Harvard College. Massachu- slopes, little lakes, and shallow 
setts still continues to lead all the states in the number often led to a comparison wi 
of its colleges and academies of high rank. The town country of England. Summ< 
meeting so widely used in local government was also private estates occupy the mor< 


America’s First Printing Press \ 
3 VILLAGE first set up in Mas- 

— , — ,7 i sachusetts. In 1814 

;■ Y i; " the cotton industry 

; | v A l was revolutionized 

[] I U \ / v - ,A : by the construction 

f' [A lit li an d operation at 

m ui Waltham of the 

• JP- r* . t first power loom in 

^ deal to do with the 

course of develop- 
ment - There are 
no snow-capped 
mountains, but the 
Berkshires in the 

rly New England days from the poems , 

ing in the low hills, with its old church extreme western 
ts rambling streets flanked by modest par ^ 0 f the state 

are one of the most 
picturesque hill regions of America. Their green 
slopes, little lakes, and shallow stony brooks have 
often led to a comparison with the famous lake 
country of England. Summer resorts and great 
private estates occupy the more remote valleys. 




THE BEAUTIFUL CONNECTICUT VALLEY 





It looks something like a checkerboard, doesn’t it, with the fields laid out in little squares? The view was taken looking south- 
westward across the river valley from a hill near Northampton. The valley of the Connecticut River is one of the more favorable 

farming regions of the state. 
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The Many Abandoned Farms 


MASSACHUSETTS 


Everyone knows the story of the running fight that opened the American Revolution — how the farmers fired on the Redcoat column 
from behind fences, trees, and bushes until the British returned, badly battered, to Boston. This old stone fence near Lexington 
perhaps served to shelter its quota of Yankee marksmen on that historic day. 


The hills and neighboring mountains give rise to a 
number of rivers, most of them not navigable, but 
valuable for manufacturing. Look at the map and 
you will see how close is the relation between the 
rivers and the great manufacturing centers. 

The hills offer only a thin and stony soil, easily 
exhausted and hard to till, and therefore point not 
only toward manufacture but away from any very 
great development along agricultural lines. Massa- 
chusetts is more and more leaving the production of 
cereal crops to other states, although she is doing an 
increasing amount of market gardening and dairying. 


Her many “abandoned farms” are a feature of the 
countryside. In 30 years, it has been estimated, the 
tilled land had been reduced one-third. 

The sea-coast is as picturesque as the hills. Cape 
Cod, stretching out like an arm doubled at. the 
elbow, is the most prominent feature of our whole 
Atlantic coast-line, and its quaint towns are favorites 
with the summer residents. For fishermen Cape Cod 
is like a great pier from which they may stretch their 
nets, and for Boston it forms a breakwater such as the 
commonwealth could never have built with any 
amount of money. A canal from Cape Cod to Buz- 


AN AIRPLANE VIEW OF BOSTON 














This picture shows us one of the newer parts, of Boston, southwest of the heart of the city. Even if you could not recognize the 
ouildings, you would know from the long straight streets that this section had been built up since colonial days, for the older pa'rt 
of the city is a crazy-quilt of narrow winding thoroughfares. The domed structure in the center is the Mother Church of the 
Christian Science faith. In the unper right-hand corner are the freight yards of the Boston & Albany Railroad. 
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zards Bay now removes the dangers to coastwise 
shipping which have made the Cape a name of ill 
omen. The islands of Marthas Vineyard and Nan- 
tucket — the one about 23 miles long and the other 15 
— are outlying parts of Massachusetts. Until 1820 
what is now the state of Maine was a part of Massa- 
chusetts, and for a time New Hampshire was joined 
to this greatest of the New England colonies. 

In history and the literary and intellectual life of 
the country Massachusetts’ part has been no less 
eminent than in its manufactures and commerce. 
.What would the history of the colonies be without 
Bradford and Winthrop, and Cotton Mather; without 
James Otis, the Adamses, and John Hancock; with- 
out the “Boston Tea-Party/’ Lexington and Con- 
cord, and Bunker Hill? What voice has ever carried 
so far or with such weight in the nation’s history as 
that of Daniel Webster? Where else in America can 
we find such a galaxy of literary lights as Longfellow, 
Whittier, and Lowell, Hawthorne and Holmes, 
Emerson and Thoreau, Bancroft, Prescott, Motley, 
and Parkman? The mere enumeration of the state’s 
chief colleges and universities is impressive. After 
Harvard, came Williams, at Williamstown (1793); 
Amherst, at Amherst (1825); College of the Holy 
Cross, at Worcester (1843); Tufts, at Medford 
(1852); Massachusetts Institute of Technology, at 
Cambridge (1861); Massachusetts State College, at 
Amherst (1863) ; Clark University, at Worcester (1887) ; 
and for women: Mount Holyoke College, at South 
Hadley (1836) ; Wellesley College, at Wellesley 


(1870); Smith College, at Northampton (1871); Rad- 
cliffe College, affiliated with Harvard; Simmons 
College, at Boston (1899). 

The landing of the Pilgrims at Plymouth in 1620, 
the founding of Salem by Endicott in 1628, and the 
“great emigration” of John Winthrop and the holders 
of the Massachusetts Bay charter in 1630, mark the 
beginnings of the settlement. The banishment of 
Roger Williams, and the hanging of Quakers and 
witches are events of the Puritan rule which today 
are deplored. The colony charter was forfeited in 
1684, and for several years Massachusetts suffered 
from the tyranny of the royalist governor Sir Edmund 
Andros. The Revolution of 1688 in England, how- 
ever, brought relief. The Plymouth Colony and the 
province of Maine were annexed to the Massachu- 
setts Bay Colony in 1692, under the new provincial 
charter granted in 1691. This charter reflected a 
marked softening in the older religious intolerance. 

Massachusetts took a leading part in the resistance 
to the arbitrary measures of the mother country 
which led to the American Revolution. It was one 
of the first to erect an independent state government, 
but did not adopt a state constitution to replace its 
colonial charter until 1780. This was revised in 1851 
and again in 1917, a moderate form of the initiative 
and referendum being included in the last revision. 
The ratification of the Federal constitution by 
Massachusetts in 1788, accompanied by the proposal 
of amendments, turned the balance in favor of that 
instrument and insured its adoption. 


The MARVEL of MATCHES and How They are Made 

Little Sticks that Light Most of the World's Fires — Ingenious Machines that 
Produce Them by the Millions — Eight Matches a Day 
for Every One of Us 


M ATCHES. . A hundred years ago it was a solemn 
thing to watch the father of the family start a 
fire. He took a little iron box down from the high 
mantel shelf. Inside of it were a bar of steel, a flint 
stone, and a bit of charred linen or “tinder.” He 
struck the steel on the flint and a starry spark flew 
off on the tinder. Slowly the glow spread over the 
tinder until, by blowing on it and feeding it with 
shavings and splinters, sometimes tipped with sul- 
phur, it burst into flame. 

It was such trouble to start a fire with flint and 
steel that live coals were kept over night under ashes. 
If a fire went out a little boy was likely sent with an 
iron kettle to borrow fire of a neighbor a mile or so 
away. Hunters who lost their tinder boxes were 
sometimes forced to start camp-fires as the Indians 
did, by rubbing two sticks together. Any one who 
has got his supply of matches wet while on a camping 
trip will understand what a convenience matches are, 
and will understand why the practiced woodsman 
keeps his matches in a waterproof box or bottle, and 
guards them with even greater care than his food. 


It had long been known that phosphorus, sulphur, 
and certain chemical compounds catch fire at low 
temperatures, but the friction match was not invented 
until 1827, and the first really practical matches were 
not put on the market until 1833. For many years 
most matches were tipped with a mixture of white 
phosphorus and sulphur, which gave off disagreeable 
fumes and took fire at very low temperatures. Since 
white phosphorus gives off highly poisonous vapors 
which produce the terrible “phossy jaw” disease once 
common in the match industry, its use has been pro- 
hibited in the leading countries of Europe and made 
impossible in the United States by heavy taxation 
(see Phosphorus) . The inflammable tips now usually 
contain sesquisulphide of phosphorus, together with 
other substances that promote rapid combustion. 
“Safety matches,” which will not easily ignite except 
when rubbed against the chemically prepared strip 
on the side of the box, are usually tipped with quick- 
burning chemicals such as chlorate of potash, while 
the phosphorus is in the mixture on the rubbing sur- 
face of the box. In some European countries “vestas” 
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15,000 Splints a Minute 
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Look at this busy, complicated machine which 
is cutting match sticks out of wood blocks in 
the factory of a great modern match company. 
Then look at the little sketch of the savage grunt- 
ing away as he twirls his bow drill to make a 
spark of fire. Or examine the drawing of the 
pistol lighter and tinder box, a cranky contrivance 
in use a hundred years ago. Then you will realize 
what a lot of trouble a match saves us, and how 
short a time the world has had this great con- 
venience. Indeed, many savage peoples today 
still use the bow drill for making fire. As late 
as 1860 match sticks were made by hand, and 
the railroads were just beginning to accept 
matches for shipment. Before that time matches 
were always likely to go off like a Roman candle, 
leaving a bad smell of sulphur behind. The pic- 
ture of the pile of wood blocks in the upper left- 
hand corner shows how the wood is prepared 
before it is fed into the machine in the large 
picture. This machine not only cuts the blocks 
into match sticks at very high speed but plants 
each of them endwise in a sieve-like plate of 
metal, full of little round holes just the right size 
to hold the matches firmly. If you examine 
American-made matches intended for kitchen use 
you will notice the mark at the end of each 
match where it was held in this device. The 
photographs at the lower right show two of these 
plates, one empty, the other full of match sticks 
ready to ride along through the giant machine. 


The old pistol lighter at the right was a great con- 
venience in the days before matches were in- 
vented. Pulling the trigger released a clockwork 
which turned a grooved steel plate against a flint, 
producing sparks to ignite the tinder. 
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Boiling and Dipping 


WHERE THE SPLINTS ARE DIPPED AND TIPPED 
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After the crunching knives of the splint-cutting machine 
have done their work, the matches stand up on end in the 
metal plates like little forests, as we see in the picture 
on the left. These plates, hinged together in an endless 
chain, carry the matches first to a chemical bath which 
treats the wood so as to prevent after-glow when the 
match is burned. Then they are dried and carried on 
through another bath of paraffin, to make them catch fire 
readily. The boy in the little sketch at the left, who so 
patiently chopped splints by hand only a few decades 
ago, never heard of either of these devices for making 
a well-behaved match. In the long rows of big “gipsy- 
kettles” in the center picture are cooking the preparations 
used in tipping the match. Nearly a hundred ingredients 
go into this, “brew,” the materials being ground in big 
mills under expert supervision. This part of the process 
of making matches is the most complex, and requires 
several hours to complete. It is no simple, soup-stirring 
trick, as it was in the old days when the boy in the sketch 
worked at the dangerous job. The fumes from his kettle 
were a serious menace to his health, for he might con- 
tract “phossy jaw,” a horrible disease which modern 
methods and scientific research have entirely eliminated. 
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Cutting - Splints 


At the lower right is the 
part of the machine which 
actually puts the tips on the 
matches, still without the 
aid of a human hand to 
guide that delicate opera- 
tion which makes the mod- 
ern completely uniform 
match heads. First comes 
the bulb dip, which puts on 
the larger part of the match- 
head. This bulb is inert to 
ordinary friction, and pro- 
tects the tip of the match, 
which is put on at a second 
dip. This tip is the part 
which lights when you strike 
a match. The lower sketch 
shows the old way of dip- 
ping matches, after they 
had been rolled up into big 
“cart-wheels.” Someone 
always had to stand by with 
a wet whisk broom to put 
out chance sparks during 
the boiling and dipping 
processes. 
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MATCHES 


are much used, which consist of thin wax-covered 
wicks instead of wooden splints. Waxed cardboard 
is used for “sticks” in many varieties of pocket 
matches in America. 

The making of matches is a fascinating process. 
All the work is done in amazing continuous match 
machines without the aid of the human hand. Sea- 
soned blocks of white pine of match-length thickness 
are fed into these machines and turned into matches 
at the rate of nearly a million an hour. Even faster 
machines have come into use in recent years. 

As the blocks are fed in, rows of hollow dies gouge 
into them and stamp out the round match splints. 
Some machines cut 50 splints at every revolution and 
revolve 300 times a minute, making 15,000 splints a 
minute or 900,000 an hour. On the upward stroke of 
the dies the little sticks are forced into holes in drilled 
metal plates, which hold them tightly. Look at a 
match and you will see the mark of the plate on the 
lower end. These plates are hinged together to form a 
long endless chain, which carries the splints along 
from one process to another. 

First the sticks go into a chemical bath which pre- 
vents after-glow when the match is burned. Then 
they are dried and carried through a vat of melted 
paraffin, which makes them burn readily. Now they 
are ready for the head, which consists of two “dips,” 
the first or bulb dip containing chemicals that will not 
ignite under ordinary friction, and the second forming 
the sensitive tip. After being dried by blasts of air the 
finished matches are pushed out of the plates and 
packed in boxes by automatic machinery. Each box 
is packed as tightly as possible, and the matches are 
arranged in two layers with heads in opposite direc- 
tions. The result of this method of packing is that, if 
a case of matches gets a very hard drop, usually only 
half the matches in one box will light and the fire will 
die out when the supply of oxygen has been ex- 
hausted. 

The world uses four trillion or more matches a year, 
or about 2,000 a }^ear for every one of its inhabitants, 
according to some estimates. The United States, one 
of the world’s chief producers, sometimes uses more 
than 400 billions a year. Sweden, Soviet Russia, and 
Japan are usually the leading foreign producers. 
Mathematics. One of the most important facts 
about the material world is that the objects in it can 
be counted and the masses can be measured. As soon 
as men began to count, even on their fingers, mathe- 
matics, the first of the sciences to reach formal 
development, began. 

Pure mathematics — the science of number and 
quantity unconnected with any material object — 
includes arithmetic, algebra, geometry, trigonometry 
(these four constitute elementary mathematics), 
analytic and differential geometry, the theory of 
numbers, the theory of probabilities, differential 
equations, differential and integral calculus, infinite 
series, analysis of complex quantities, etc. (these 
belong to higher mathematics). 


M A URITIUs| 

It was the Greeks who first lifted mathematics into 
the field of abstract thinking. In its higher forms 
mathematics becomes a form of logic, a method of 
reasoning, in which the scholar follows through to 
their result any assumptions that he lays down as 
basic. In this as in every form mathematics is a 
test and training in clear logical accurate thinking. 

Because number and quantity seemed so tre- 
mendously significant, some of the ancients believed 
that number was the stuff from which the universe 
was made, or at least the key to its meaning— which 
seems almost like a fantastic foreshadowing of what 
modern physical science has discovered — that every 
invariable numerical relation between physical sub- 
stances, every physical phenomenon which can be 
expressed in a finite number, is a clue to facts of the 
greatest value and meaning. Thus, when Galileo 
found that the velocity of falling bodies increases in 
a definite ratio with each stage of their fall, a step 
was taken toward the discovery of the law of gravi- 
tation; and when Dalton found that chemical com- 
binations occurred only in definite ratios between 
chemical substances, the atomic theory of matter 
and modern chemistry were born. 

Mathematics in the service of the material sciences 
— as mechanics, electricity, optics, geodesy, and 
astronomy — is known as applied mathematics. The 
long and involved calculations necessary in such 
work have been greatly facilitated by the use of tables 
of logarithms (invented by the Scotchman John 
Napier in 1614), which enable the computer to sub- 
stitute addition and subtraction for multiplication 
and division. Mathematics is of such fundamental 
importance in engineering and in almost all physical 
sciences that it is a necessary preparation for a career 
in these fields. (See Algebra; Arithmetic; Geometry.) 
Mauritius. A little oval emerald, fringed with 
coral and set in the sea — such is the tropical British 
island colony of Mauritius, in the Indian Ocean about 
500 miles east of Madagascar. Its picturesque beauty, 
with mountains more than 2,700 feet 'high, is well 
known from the description given in Bernardin de 
Saint Pierre’s classic, ‘Paul and Virginia’. 

Much of the island is still green with bamboo 
thickets and forests of coconut palm and other 
tropical trees, despite the areas that have been 
stripped to make way for the numerous sugar planta- 
tions. Sugar is the chief export, and to s it the island 
owes its prosperity. Tropical fruits, coffee, cocoa, 
corn, rice, spices, vanilla beans, hemp, aind yams are 
also grown, for agriculture engages a majority of the 
inhabitants. It is one 'of the most densely populated 
regions in the world, owing to the Hindu coolies 
imported to work in the sugar fields. Tn addition 
there are Chinese, Malays, negroes, and about 4,000 
whites — most of the latter descendants of early 
French colonists. 

Mauritius was discovered about 1505 by the Por- 
tuguese, who soon abandoned it. It was occupied in 
1598 by the Dutch, who gave it its present name after 
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their Count Maurice of Nassau. The French were 
its next masters after the Dutch abandoned it in 1710, 
and they called it “lie de France.” The English 
occupied it in 1810. 

Mauritius was once the home of the dodo — a 
pigeon as large as a turkey — and of a large land tor- 
toise and a crested parrot. They are now extinct 
(see Dodo). Terrific hurricanes often sweep over 
the island. The capital is Port Louis (55,000). Area, 
about 720 square miles; population, about 425,000. 
May. The first of May, the fifth month of our year, 
has always been a gala day. The May Day festival 
goes back to the Roman festival to Flora, the goddess 
of flowers, which probably came in the first place from 
India. In England, as we learn from Chaucer and 
Shakespeare, it was customary during the Middle 
Ages for all, both high and low— even the court itself 
— to go out “a-maying” on the first of this month at 
an early hour, “to fetch the flowers fresh.” The 
fairest maid of the village was crowned with flowers 
as Queen of the May. Every town and village had 
its Maypole on the village green, on which wreaths of 
flowers were hung and round which the people danced. 
The Puritans strongly denounced Maypoles and May 


dances, and they were forbidden by Parliament in 
1644, but they once more came into favor with the 
Restoration under Charles II. 

May-apple. When you go into the woods in 
early spring you find here and there little green fairy 
umbrellas, holding one or two large fragrant white 
flowers between their two shield-shaped leaves. If 
you visit the woods a little later you will see wdiy these 
plants are called “may-apples,” for under the umbrel- 
las — which now have stems from 12 to 15 inches long 
— are some tiny yellow apples about the size of a large 
cherry, egg-shaped fruits having a rather unpleasant 
insipid taste which, as one writer tells us, are “relished 
by pigs and boys.” In another way these may-apples 
are useful as well as beautiful, for their leaves and 
creeping rootstocks are used medicinally. 

The scientific name for this perennial herb is Podophyllum 
pellatum and it belongs to the barberry family ( Berberidaceae ) . 
The smooth leaves are 9 to 12 inches wide, the fruit is 
one-celled and many-seeded. In the United States it is 
often called “mandrake,” but the true mandrake is a totally 
different plant (scientific name mandragora ) , native to the 
south of Europe and oriental countries. Many super- 
stitions gathered about the mandrake, such as the belief 
that it would shriek when uprooted. It is supposed to be 
poisonous, though the root was formerly used in medicine. 


The PILGRIM QUEST for RELIGIOUS FREEDOM 

What the Sailing of the Mayflower Meant to the Future of Mankind — The Compact 
that Established and Set an Example for All the World of a Government 
Of the People, By the People, and For the People 


‘TV /TAYFLOWER’. In 
4-V1- the last three 
centuries thousands of 
ships have made their 
way to America, bearing 
from the Old World the 
men and women who 
have helped to make up 
the population of the 
American nation. Com- 
pared to most of these 
vessels, the Mayflower, 
a little sailing vessel of 
180 tons, was but a 
cockle-shell. Yet no 
other ship’s arrival was 
fraught with such sig- 
nificance as that of this 
little vessel, which 
brought the Pilgrim 
Fathers to America in 
the year 1620. 

To understand who 
these Pilgrims were and why they came here, we 
must go back to the north of England and to about 
the year 1600. Then it was that a group of earnest 
men and women began to gather together in secret 
for religious devotion at the home of William Brewster, 
which was the old manor house of the little village 


of Scrooby in Notting- 
hamshire. Like so many 
Puritans of that time 
they objected to the 
half-way religious set- 
tlement of Elizabeth. 
People like this little 
congregation were 
called Separatists, since 
they wished to have a 
separate church instead 
of conforming to an 
established Church of 
England. (See Puri- 
tans.) In thus follow- 
ing the dictates of their 
conscience, they defied 
the laws of the realm, 
and for this they suf- 
fered heavy penalties. 
As William Bradford, 
himself one of their 
number, mote later, 
Some were taken and clapt up in prison, others had 
their houses besett and watcht night and day, and 
the. most were faine to flie and leave their houses and 
habitations and the means of their livelihood.” 

Because of these persecutions they were driven at 
last to leave England. There was one country where 



This model is an exact representation of the historic ‘Mayflower’, and 
gives you a good idea of the small craft in which the company of Pil- 
grims, 102 in number, braved the Atlantic and came to America. For 
65 days this little cockle-shell was tossed about in Atlantic storms. 
The model is in the United States National Museum in Washington. 
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The Founders of New England 


1 ‘Mayflower" 

they knew they would be allowed to worship as they 
chose — that was Holland; and to Holland they man- 
aged, after some difficulties, to escape in 1608. From 
Amsterdam, where they landed, they went to Leyden, 
and there established a settlement and a church under 
the leadership of their beloved minister, John Robinson. 

But though they found freedom in Holland, it was 
not and could not be really home to them. Life there 
was very hard. Most of them had been farmers, and 
they were now forced, in this industrial and com- 
mercial community, to follow occupations to which 
they were unaccustomed, and by which they could 
earn only a bare subsistence. Worse still, their chil- 
dren were in danger of falling away from their faith, 
and they were growing up Dutchmen instead of 
Englishmen. So after long discussions it was decided 
to go out into the wilds of the New World, where they 
might preserve their native language and customs and 
have freedom to worship as seemed right to them. 

After the necessary permission to settle had been 
obtained and all preparations made, on a bright July 
day in 1620 they set sail in a little ship called the 
Speedwell . At Southampton, in England, they found 
another ship awaiting them, the Mayflower , with a 
number of Separatists from London, who wished to 
join the expedition. But the vessels had proceeded 
only a short distance when the Speedxoell began to leak. 
Twice they turned back. Finally, abandoning the 
Speedwell , the Mayflower sailed from Plymouth on 
September 16, under Capt. Christopher Jones. 

It is hard to realize today the hardships and perils 
of that voyage. The delays had brought them to the 
time of the equinoctial storms. The Mayflower was 
considered a sturdy ship for her day, but little advance 
had been made in ship-building since the time of 
Columbus. For two months and five days the weary 
voyage continued. Living in the stifling air of their 
close quarters, amid the tossing ocean, many of the 
Pilgrims fell sick. One man, William Butten, died; 
and a baby, named Oceanus Hopkins, was born. 

At last, on November 19, they sighted the bleak and 
desolate shores of Cape Cod, and on November 21 they 
were safely anchored hi the sheltered harbor just 
within the tip of the cape, where Provincetown now 
stands. But them troubles were far from being over. 

“Being thus passed the vast ocean, and a sea of 
troubles,” writes Bradford, in the quaint language of 
that time, “they had now no friends to Wellcome 
them, nor inns to entertaine or refresh their weather- 
beaten bodys, no houses or much less townes to 
repaire too, to seeke for succoure. And for the season 
it was 'winter, and they that know the winters of that 
countrie know them to be sharp & violent, & subjecte 
to cruell & fierce stormes, deangerous to travfll to 
known places, much more to serch an unknown coast. 
Beside, what could they see but a hidious and desolate 
wilderness, full of wild beasts and wild men? and what 
multituds ther might be of them they knew not.” 

Their grant from the Virginia Company of Plymouth 
was to settle in “Virginia,” but they had come to 


land north of that province. They wished to sail 
south to the Hudson; but the master of the ship 
refused and declared they must seek out a place of 
settlement where they were. In a little boat 1 called a 
“shallop” they explored the wintry waters of the bay. 
Such a site as they sought was found at Plymouth, 
across the bay. To that harbor the Mayflower was 
then moved, to begin the settlement that meant so 
much for America. 

Before leaving the ship as “loyall subjects of our 
dread soveraigne Lord, King James,” the heads of the 
Pilgrim band set their hands to the famous 
“Mayflower compact.” In this they promised to 
“combine ourselves togeather into a civill body 
politick, for our better ordering and preservation arid 
furtherance of the ends aforesaid; and by vertue 
hereof to enacte, constitute, and frame such just 
and equal! lawes, ordinance, acts, constitutions, and 
offices, from time to time, as shall be thought most 
meete and convenient for the generall good of the 
Colonie, unto which we promise all due submission 
and obedience.” This is said to be the first written 
agreement ever made providing for the government 
of the people and by the people, and so it is a 
priceless heritage. ( See also Plymouth, Mass.) 

The List of the Mayflower Pilgrims 

A General Society of Mayflower Descendants was 
formed in 1879, with branches in many states of the 
Union. William Bradford, himself one of the im- 
mortal Pilgrim band, gives us in his f History of 
Plymouth Plantation' the following list of Mayflower 
.passengers, 103 in all. 

The names of those which came over first, in the year 
1620, and were by the blessing of God the first beginers 
and (in a sort) the foundation of all the Plantations and 
Colonies in New-England; and their families. 

Mr. John Carver; Kathrine, his wife; Desire Minter; and 
2. man-servants, John Howland, Roger Wilder; William 
Latham, a boy; and a maid servant, and a child that was 
put to him, called Jasper More. 

Mr. William Brewster; Mary, his wife; with 2. sons, 
whose names were Love and Wrasling; and a boy was put 
to him called Richard More; and another of his brothers. 
The rest of his children were left behind, and came over 
afterwards. 

Mr. Edward Winslow; Elizabeth, his wife; and 2. men 
servants, caled Georg Sowle and Elias Story; also a litle 
girle was put to him, caled Ellen, the sister of Richard More. 

William Bradford, and Dorothy, his wife; having but 
one child, a sone, left behind, who came afterward. 

Mr. Isaack Allerton, and Mary, his wife; with 3. children, 
Barth olmew, Remember, and Mary; and a servant boy, 
John Hooke. 

Mr. Samuell Fuller, and a servant, caled William Butten. 
His wife was behind, and a child, which came afterwards. 

John Crakston, and his sone, John Crakston. 

Captin Myles Standish, and Rose, his wife. 

Mr. Christopher Martin, and his wife, and 2. servants, 
Salamon Prower and John Langemore. 

Mr. William Mullines, and his wife, and 2. children, 
Joseph and Priscila; and a servant, Robart Carter. 

Mr. William White, and Susana, his wife, and one sone, 
caled Resolved, and one borne a ship-bord, caled Peregriene; 
and 2. servants, named William Holbeck and Edward 
Thomson. 

Mr. Steven Hopkins, and Elizabeth, his wife, and 2. 
children, caled Giles, and Constanta, a doughter, both bj 



92 






& f'M 


* % 


■f- £ 


% s 


<h 






•f 




V 


A TINY SHIP THAT MADE MOMENTOUS HISTORY 
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This picture by William F. Halsall shows the Mayflower lying at anchor in Plymouth harbor, while a party °^.^sri 1 js- is rowing 
ashore to explore the land and prepare shelters for the settlement. During the winter the colonists lived on shipboard, until they 


had built cabins for all. 



Pnirmact ” one of the memorable events in the history of America, took place in the tiny 

The signing of the famous Mayflower ?°“J ^'p J n J° etown harbor. Here one of the Pilgrims is putting his name to the historic 
‘ ?! together and obey such laws as they might make for their general welfare. 


document 1 by whkh'the^coionists'bound themselves 
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a former wife; and 2. more by this wife, ealed Damans and 
Oceanns; the last was borne at sea; and 2 0 servants, ealed 
Edward Doty and Edward Litster. 

Mr. Richard Warren; but his wife and children were 
lefte behind, and came afterwards. 

John Billinton, and Elen, his wife; and 2. sones, John and 
Francis. 

Edward Tillie, and Ann, his wife; and 2. children that 
were their cossens, Henery Samson and Humillity Coper; 

John Tillie, and his wife; and Eelizabeth, their doughter. 

Francis Cooke, and his sone John. But his wife and 
other children came afterwards. 

Thomas Rogers, and Joseph, his sone. His other children 
came afterwards. 

Thomas Tinker, and his wife, and a sone. 

John Rigdale, and Alice, his wife. 

James Chilton, and his wife, and Mary, their dougter. 
They had an other doughter, that was maried, came after- 
ward. 

Edward Fuller, and his wife, and Samuell, their sonne. 

John Turner, and 2. sones. He had a doughter came 
some years after to Salem, wher she is now living. 

Francis Eaton, and Sarah, his wife, and Samuell, their 
sone, a young child. 

Moyses Fletcher, John Goodman, Thomas Williams, 
Digerie Preist, Edmond Margeson, Peter Browne, Richard 
Britterige, Richard Clarke, Richard Gardenar, Gilbart 
Winslow. 

John Alden was hired for a cooper, at South-Hampton, 
wher the ship victuled; and being a hopfull yong man, was 
much desired, but left to his owne liking to go or stay, 
when he came here; but he stayed, and maryed here. 

John Allerton and Thomas Enlish were both hired, the 
later to goe mr of a shalop here, and the other was reputed 
as one of the company, but was to go back (being a seaman) 
for the help of others behind. But they both dyed here, 
before the shipe returned. 

There were allso other 2. seamen hired to stay a year 
here in the country, William Trevore, and one Ely. But 
when their time was out, they both returned. 

These, being aboute a hundred sowls came over in this 
first ship; and began this worke, which God of his goodnes 
hath hithertoo blesed; let his holy name have the praise. 

MAY-FLY. Those delicate-winged insects, with 
long threadlike tails, which in many places suddenly 
appear in clouds in late spring and early summer, 
filling up the globes of arc-lights, settling in helpless 
masses on windows and sidewalks, or covering the 
surfaces of ponds and lakes with their bodies, are 
called “May-flies,” “shad-flies,” or “day-flies.” This 
last name comes from the extraordinarily short life of 
the adult insect, which was formerly believed to last 
but a day, and which, in fact, is rarely longer than a 
week. The adult May-fly is incapable of taking any 
food, either solid or liquid, hence its brief life. 

But if the final stage of its life is short, the early 
stages are long. Among the 300 or more species of 
May-flies are some that spend three years in the 
larval stage after hatching from the eggs. 

The eggs are laid in large numbers in the water and 
sink to the bottom. The larvae are strong and active 
creatures which spend their time swimming about, 
crawling on the bottom, or burrowing in the ooze in 
search of the smaller forms of animal and vegetable 
life on which they feed. When full grown, they rise 
to the surface, burst their skins, and fly away in huge 
swarms. Lighthouse keepers on the Great Lakes 
often have difficulty in keeping their lights clear of 


these swarms. Fish devour May-flies greedily, and 
many of the artificial flies used by anglers are imi- 
tations of these insects. 

May-flies belong to a very ancient and primitive 
type of insect, fossils of their ancestors having been 
found in the deposits of the Coal Age. They are 
interesting to scientists chiefly because they pass 
through what is called a sub-imago stage — that is, 
after the winged adults emerge from the water they 
shed their skin again, the full imago often coming 
forth in colors very different from those of the sub- 
imago. This is a habit found in no other insects, 
MAZZINI (mat-se'ne), Giuseppe (1805-1872). Italy 
was “a mere geographical expression,” made up as it 
was of many small states, when Mazzini, the “Prophet 
of Italian Unity,” lent his aid to the age-long task of 
rendering it a united nation. 

In 1821 the sight of the refugees from the unsuc- 
cessful rising in Piedmont led him to give up his 
promising career as a lawyer and journalist of Genoa, 
and devote his life to the work for unity and liberal 
republican ideas. As one of the “Carbonari” (revo- 
lutionaries) he was imprisoned in 1830. When set 
free the next year, his life-plan was settled. His first 
step was the formation of a revolutionary society 
called “Young Italy,” whose motto was “God and 
the People” and whose banner bore on one side the 
inscription, “Unity and Independence,” and on 
the other, “Liberty, Equality, and Humanity.” 

Mazzini’s revolutionary activity made Italy exceed- 
ingly dangerous for him, and from 1832 he led the 
life of an exile. He was the most untiring political 
agitator in Europe, the man most dreaded by its 
absolute governments. He was always writing, and 
his organization soon extended through Italy. For 
seven years he struggled hard against poverty in 
England, yet managed to help his poorer ignorant 
countrymen, the London hand-organ grinders, by 
teaching them in night classes. 

On the outbreak of the Lombard revolt (1848) 
Mazzini threw himself into the struggle. When the 
republic was proclaimed at Rome, Mazzini was 
chosen one of three triumvirs with the power of dic- 
tators. On April 26, 1849, however, the French 
soldiers arrived, and in June the republic fell, and 
with it the immediate plans for Italian unity. 

Ardent patriotism, heroic self-sacrifice, and uncon- 
querable faith in the final triumph of his ideas made 
Mazzini a great leader of men. His influence was 
strongest with his own class— the lawyers, doctors, 
professors, and army officers. He could not work 
well with others, for he could never compromise. 
This fault led to difficulties between him and the other 
two leaders of Italian unity— Garibaldi, its knight- 
errant, and Cavour, the statesman who conceived the 
plans which finally made union a reality. 

Mazzini was sentenced to death three times, In 
1866, after the kingdom of Italy was established, the 
sentence was formally rescinded, and he died peaces 
fully at Pisa, March 10, 1872. 
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Meade, Gen. George Gordon (1815-1872). To 
General Meade belongs the honor of having com- 
manded the United States troops in the greatest bat- 
tle ever fought on American soil, that of Gettysburg. 
Just three days before the battle began he received 
his appointment as head of the Army of the Potomac. 
This was a most important command, but he was a 
man of experience and thoroughly trained in war. 
He had been graduated 

from West Point, in 1835, . THE HARB 1 N G 

had served with honor in 
the Mexican War, and had 
already won distinction in 
the battles of Antietam and 
Fredericksburg in 1862. 

It was a critical situation ' 

which General Meade was 
called upon to face when he 
took command at the end of 
June 1863. A Confederate 
army under General Lee was - : i 
on Northern soil, and the j&4>' ' 
people of the North were ^ 

panic stricken. When z 

handed his appointment as Z 

commander, General Meade ^ \ 

— so intense was the criticism f||s3£ 
directed against all officers ' • 'V r.v )/ ' 

of the Army of the Potomac ^ ^ 

— at first mistook it for an 
order for his arrest. As com- 
mander in the battle of 
Gettysburg (July 1 to 3, ? 

1863) he more than justified ;> p A 
all expectations formed of 
him. Lee was forced to 
withdraw from the field, and fe# 

Meade was left victor in Together with the robin, tl 
what proved to be the de- ™ itor becaus \^ n th I t %S; 
cisive battle of the war. But 

he failed to follow up his victory and crush the army 
which he had conquered. This failure led to such 
bitter criticism of him at the North, even by President 
Lincoln, that Meade asked to be relieved of his 
command. His request made the public realize that, 
while he had not done all that they wished, he had 
performed a great service in driving back the Con- 
federate army from Northern soil. For this service, 
three years later, he received a vote of thanks from 
Congress, and from his fellow-citizens a residence in 
Philadelphia in which he spent his last days. 

Meade was made major-general in the regular 
army in 1864, and retained the command of the 
Army of the Potomac, under General Grant, during 
the battles of the Wilderness, the siege of Petersburg, 
and other conflicts, until the close of the war. He 
was in command of the division of the Atlantic, 
1865-66; of the department of the east, 1866-67; and 
. later of the military district which included Georgia, 
Alabama, and Florida. His headquarters after the 
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Together with the robin, the Meadowlark is a welcome 
visitor because when we hear his song in the fields we 
know that spring is at hand. 


war ended were at Philadelphia, where he died, 
Nov. 6, 1872. (See Gettysburg, Battle of.) 
Meadowlark. “ Spring o ; the y-e-a-r-r ! Spring o' 
the y-e-a-r-r!” Above the frosty brown meadow the 
chime-like whistle rings again and again. Although 
the happy singer on his fence post is the only visible 
sign that winter is over, we look at once for greening 
fields and waking brooklets, because for springs un- 
counted our meadowlark 
R ° F j S y R 1 N G - prophet has never failed. 

He is distinctly an Ameri- 
can bird. Although a close 
relative of the blackbird, 
and not a lark at all, he has 
a larklike fashion of nesting 
; on the ground and of sing- 
t ing on the wing above his 

meadow home. 

: P. . The meadowlark is about 

||§||f|gk;: 10 %. inches long. His 

feathers are brown streaked 
with black, his breast is a 
J bright black-spotted yellow, 

adorned with a striking 
crescent of glossy black 
feathers just below the 
throat (for illustration in 
‘ colors sec Birds). The nest, 

with its three to seven 
,/j ; ' • white brown-spotted eggs, 

* s so cleverl y hidden in the 
grass that you are only 
$ ' VK saved from stepping on it 

hy the sudden appearance 
of the mother bird who flies 
up from almost under your 
feet. She is a bit smaller 

s Meadowlark is a welcome than her mate and her 

ir his song in the fields we pi uma ge is a shade paler. 

Besides its beauty and its 
happy song-call, the meadowlark has another claim to 
our affection. More than half of its food is harmful 
insects, and of the other half the greater part is weed 
seeds, supplemented with grass seed and some waste 
grain. In spite of its harmless habits the meadow- 
lark was for many years shot as a game bird, but now 
is protected by law in almost every state. 

Meadowlarks breed throughout the United States 
and in Canada. They migrate from the north as cold 
weather approaches, though they frequently winter 
in New England. The western part of America has a 
slightly different species called the western meadow- 
lark. Its habits and appearance are almost the same 
as those of the eastern meadowlark, but it is a bit 
smaller and grayer, and the breast yellow is somewhat 
deeper. Its song is far more beautiful than that of 
its eastern relative, and this is one of the distinguish- 
ing characteristics which has led scientists to con- 
sider it a separate species. Scientific name of 
meadowlark, Sturnella magna . > 
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“PACKING - TOWN” and Its Myriad Products 

*T\ /TEAT PACKING. This C^OMEONE has said that in the great packing houses Elevated railways run 
-LV-L is a distinctly Amer- ^ of today et every part of the hog is made use of except overhead and elevated 
ican industry with Chi- the squeal ! 31 The astonishing degree to which economies, sidewalks, pens, and build- 
cago as its chief center, efficiency, and organization have been carried lend some ings are everywhere. 
Within recent years the justification to this humorous remark, as the accompanying Some idea of the size of 
business has grown to pro- ar ic e s ows . this packing center may 

portions which have astonished the world and be obtained from the fact that the Chicago yards 
changed the lives and habits of people in many civil- comprise 500 acres, and include 30p miles of railway 
ized countries. It covers the whole process of buying, track, 25 miles of streets, and 13,000 pens. They are 
slaughtering, curing, preserving, manufacturing, and able to handle a daily peak of 75,000 cattle, 100,000 
selling meats and their by-products. From the pack- sheep, or 200,000 hogs. On a busy day you might be 
ers come most of our fresh meats and poultry, our able to count 3,000 or more railway cars bringing in 
hams and bacon, lard and lard substitutes, pickled animals. You would see hundreds of salesmen, buyers, 
pork and corned beef. They have also supplied our and employees hurrying about on horseback, in mo- 
markets with eggs, cheese, butter, and oleomargarine; tor cars, and on foot, and thousands of laborers em- 
engaged in the manufacture or marketing of canned ployed in the packing plants. 

meats, soaps, washing powders, and many other The Chicago yards handle about one-sixth of all the 
canned products, hides, fertilizers, etc. Their buy- live stock marketed through American stockyards, 
ers are stationed at all of the leading live stock This live stock is paid for in cash every day. In an 
markets gathering up supplies from farm and fac- average year the Chicago yards receive about 14 
tory; their salesmen and refrigerator cars carry their million head of live stock though the figure varies con- 
products to practically every meat and provision siderably from year to year. Of this 14 million, about 
dealer. 2,260,000 are cattle, 540,000 are calves, 7,340,000 are 

People who visit the Chicago stockyards, commonly hogs, and 3,860,000 are sheep. The yards also receive 
called “Packing-town,” usually expect to find one set and ship horses. About one-third of the cattle are 
of buildings and many stock pens. They see cattle, sold as feeders, to be fattened further on farms. To 
sheep, and hog pens in abundance, but they are handle this year’s business requires more than 235,000 
astonished to find that the “ yards” is a manufacturing stock cars, which make up some 5,800 stock trains, 
city in itself, with many buildings and streets, banks With scores of thousands of refrigerator cars to dis- 
and stores, telephone and telegraph exchanges, tribute the products over the country. 

PANORAMIC VIEW OF THE GREAT UNION 




"S 

and meat-packing industry. In facilities and arrangement, the yard is a marvel of efficiency. Duringlhe' "early morningT stock 
trains from the Middle West pour in over the tracks seen in the upper left-hand corner, and the animals are distributed to pens. 
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1 Efficiency of Modern Methods 



MEAT PACKING 


The United States is at once the greatest meat- 
producing and meat-eating country in the world. It 
not only supplies its own needs, but furnishes a great 
deal of the meat consumed in other countries as well. 

Much of this meat is cured or canned, but a great 
deal is shipped fresh in refrigerator cars. Many labor- 
saving devices are employed by the packing com- 
panies. Animals are slaughtered and dressed and the 
meats taken to the refrigerating rooms in surprisingly 
short times. A hog is shackled to either an inclined 
elevator device or a revolving wheel, killed, scalded, 
disemboweled, and dressed, all in a few minutes. Cat- 
tle are driven into a row of pens, killed, and hoisted 
by chains that move along an overhead track past a 
row of workmen. Each workman performs one special 
task as a carcass passes him. The greatest care is 
taken to keep the meat clean and sanitary, and to cut 
the carcasses so that nothing shall be wasted. The 
average yield of meat ranges from 50 to 55 per 
cent of the live weight of cattle, from 45 to 50 per 
cent for sheep, and from 70 to 75 per cent for hogs. 

How the By-Products Are Used 

Most noteworthy of the economies produced by 
modern packing methods, however, is the production 
of an astonishing array of by-products from parts 
of animals formerly thrown away as waste. Hides 
and skins, of course, have always been made into 
leather, but now valuable products are made from the 
blood, bones, hoofs, horns, and entrails. 

The blood yields albumen, and serum for use in 
laboratories in the culture of bacteria. It is also 
used in the manufacture of water-proof glue and 

STOCK YARDS IN THE HEART OF 


fertilizer. Horns and hoofs, after being softened with 
steam and flattened, are made into knife handles, 
combs, buttons, hairpins, umbrella handles, napkin 
rings, dice, and various knick-knacks. Hog bristles 
are used for brushes and hog hair is used to stuff 
cushions and upholstery. Hair from cattle and calves 
is used in making rope, to stuff horse collars, and as 
a binder in plaster. From sheep intestines is made 
catgut for the strings of tennis rackets and musical 
instruments. Several important preparations used 
in medicine are derived from the brains, stomachs, 
and glands of slaughtered animals. These include 
insulin, pepsin, pancreatin, and thyroid extract. The 
inedible fats are extensively used in making soap, 
lubricating oil, and illuminating oil. 

Other items on the long list of by-products (about 
150 in all) are glue, gelatine, oleo oil (used in the 
manufacture of margarine), stearin, sausage casings, 
bone charcoal, tallow, lard, bone meal, hair for “ cam- 
el's hair" brushes, goldbeater's skin, neatsfoot oil, 
cattle and poultry feed, and fertilizers. 

The profits from the by-products enable the packers 
to sell meat for much less than they would have to 
charge if the meat had to bear all the expenses 
of production. It is this economy that has urged 
the centralization of the packing industry into large 
units. Each of the largest packing companies has done 
a business of more than $900,000,000 in one year. 
The five largest companies, which handle about 40 per 
cent of the total meat production of the United States, 
have done a combined annual business of two and 
one-half billion dollars. 

CHICAGO 



S^Tb^ve^i^pect them, and soon a steady stream of live stock starts along the alleys and through the overhead, runways, or 
covered passageways, to the meat-packing establishments, which are to the left of the area shown m the picture. By night most of 
the animals re g ceTvJd have been slaughtered, and the railroads are busy hauling away meat toward the four quarters of the globe. 
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|meat packing 



Importance of Refrigeration 


THE NEW ARRIVALS AND THE BUYERS 



Each commission man doing business in the stockyards has pens like this into which cattle consigned to him are unloaded. The men 
on horseback who are looking them over are buyers. While most of these buyers represent the large packing companies, there are 
also those who buy and ship to customers in other towns, such as packers in smaller centers. Other buyers are speculators, buying 
when they think prices are unusually low and holding for a rise. Still other buyers are what are called “feeders” — that is to say 
they buy cattle that are not as fat as they should be, feed them up, and resell them. 


These manufacturing and selling methods not only 
produced profits for the packers, but helped to give 
us full supplies of meats at all times at fairly even 
prices. There is no doubt that the packers have 
served us by their modern and efficient methods. 
The meats we get are better protected against decay 
in the refrigerator cars and cold storage warehouses, 
and employment is provided for many thousands. 
The farmers and stockmen are also benefited, for 
they can sell their product any day in the year for 
the nation-wide market price. This “world-wide 
market” is perhaps the greatest advantage of all, 
for it sets off, for example, a shortage in Europe 
against a surplus in Iowa, and so keeps prices level. 

The development of the great meat packing indus- 
try has been made possible by modern improvements 
in cold storage. At one time we thought that the 
best way to preserve meats was by salting, pickling, 
or smoking. Now we have fresh meats delivered to 
our tables from cold storage warehouses and refrig- 
erator cars weeks and even months after butchering. 
We get just the cuts we want. If we prefer cheaper 
cuts, such as brisket, chuck, or round steak, the sir- 


loin steak is shipped elsewhere. Most packing houses 
have their own cold storage warehouses and plants 
for making ice. (See Cold Storage; Refrigeration.) 

Every care is taken by the government to see that 
the animals slaughtered are in a healthy condition, 
and that public health is protected. To this end the 
Federal government passed an act in 1891 requiring 
the stamp of its inspectors for all meats shipped in 
interstate commerce. 

We must not suppose, however, that all the meat 
is handled by the big packers of Chicago, Omaha, 
and Kansas City. There are more than 1,200 meat 
packing concerns scattered over the United States. 
Also a great deal of beef, pork, and mutton is still 
slaughtered and dressed on the farms, and by local 
butchers in villages and small towns. Public “abat- 
toirs” or slaughtering houses have been established 
in a number of cities, most of them municipally owned 
and operated. Cooperative packing houses have also 
been promoted in a number of communities. In some 
of the Southern states the people cure their meats at 
local ice houses. Surplus hogs and cattle for local 
consumption can be sold at these plants. 













I MEAT PACKING 


The Inspector and the Cooler | 
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EXAMINATION BY THE GOVERNMENT INSPECTOR 
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A government official in his clean white suit and apron is here giving the final inspection to the carcasses of hogs. Notice the electric 
lamp with the reflector attached to aid in the examination. All animals have four inspections. One of these takes place before it is 
slaughtered. After slaughtering there is a special examination of the throat glands, another of the internal organs, and then the final 
inspection here shown, in order to be sure that no diseased meat is sold. 


THE “SIDES” OF BEEF IN THE COOLER 
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After passing the various tests, the carcasses are carried along on trolleys into coolers like this. Each cooler is a great room that 
is kept at a temperature about six degrees above freezing. This temperature chills, but does not freeze the meat. From these coolers 
it is delivered to local dealers or shipped in refrigerator cars to coolers in branch houses owned by the packing companies 

throughout the country. 
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Here are the butchers In their white frocks dividing the “sides” of the beef into the various cuts required by the retail trade. This 
also is done under government supervision and the white frocks are a part of the regulations. Only a small percent of the sides 
however, are cut at the plant, the great bulk being shipped out whole to be cut by the retail butchers in accordance with the 

demand of their trade. 


THE VARIOUS CUTS OF BEEF 




Everybody, of course, knows what part of the animal a round steak comes from, but do you know the other cuts? Here they are 
so that you can easily identify them in the butcher shop. On the right in the upper picture are shown the parts of the beef from which 
these cuts come. The end of the loin nearest the “round” gives sirloin steak, the middle portion tenderloin steak, and the rib end 
porterhouse. The real “tenderloin” — not the steak — grows inside the loin. 
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MECCA 


The Pilgrims in the Holy City 










Notice the hundreds of tents scattered through the city. They are set up to shelter the many devout Mohammedan pilgrims, who 
have come to pay homage at the shrine of the Prophet. As the pilgrims approach the city, they replace their traveling clothes with 
seamless wrappers, and walk m bareheaded and barefooted. The chief ceremony consists in kissing the “Black Stone” set in the 
wall of the Kaaba shrine, shown in the lower picture. Then they circle the shrine seven times, three times running and four times 
walkmg. . Next they run up and down some of the sacred hills you see here, visit nearby holy places, and throw stones “at the devil” 
m the neighboring village of Mina. Once the ceremonies are complete the pilgrims acquire the honorable title of “Hajji,” together 

with the privilege of wearing a special green turban. 
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MECCA, Arabia. From the days of Mohammed to two white seamless garments in place of his travel- 
the World War of 191 A-19 18, no Christian is known to ing clothes. He wears these until after he has kissed 
have openly entered this holy city of Islam and the sacred black stone that is built into the south- 
returned to tell the story. Those who did are the eastern corner of the Kaaba, and performed the 
handful of adventurous men who went there in dis- other intricate ceremonies which occupy the next few 
guise or protected by a temporary profession of days and reach their climax in a pilgrimage out to 
Mohammedanism. But these few who succeeded in Mount Arafat, a half-day's journey away. Here the 
the attempt saw one of the most remarkable sights in pilgrim takes his stand at noon on the ninth day of 
the world. For an average of about 100,000 pilgrims the pilgrimage month and recites prayers and texts 
from the whole Mohammedan world converge on till sunset — the most important ceremony of the whole 
Mecca in the 12th month of every Mohammedan pilgrimage, and the one which alone entitles him to 
year, on the sacred journey that every believer is the coveted title of Hajji (“pilgrim”) for the rest of 
enjoined to make at least once in his lifetime to the his life. At Mina, on the journey from Arafat back 
birthplace of the prophet. to Mecca, the pilgrims sacrifice an animal, throw 

Through the Suez Canal come the Egyptians bear- stones at three pillars, which are believed, to repre- 
ing their gift of a costly black brocade for the sacred sent Satan, then shave their heads again and put 
Kaaba, the cube-shaped stone sanctuary in the court on ordinary clothing. Every step of this sacred 
of the mosque. Around by the Indian Ocean come journey is attended by danger. Thousands die each 
the faithful from Java, India, Persia, and Zanzibar, year from hardship, or are killed by bandits, or are 
who disembark at the Red Sea port of Jidda and join smitten by cholera and other epidemics that sweep 
the slow camel caravans across the 45 miles between through the multitudes as they crawl along the roads 
the coast and Mecca. Other caravans make the still and stand closely packed on the sides of Arafat or 
longer progress down from Bagdad and Damascus, in the inclosure about the Kaaba. 
the wealthy pilgrims on camels, the poor on foot. Of Mecca was a place, of pilgrimage long before 
late years, however, many have used the Hejaz rail- Mohammedanism. When Mohammed was born, in 

way from Damascus to Medina; and since 1927 King 570 a.d., it was a commercial town of some impor- 

Ibn Saud has provided motor-bus transportation tance, lying on the ancient incense route from southern 

between Jidda and Mecca, and policed the route to Arabia. It was also the center for a cult then wide- 
protect pilgrims from Bedouin robbers. spread in Arabia; and the Kaaba with its black stone 

The “forbidden city” lies hidden among barren fetish, supposed to be as old as the world, was sur- 
hills in a valley where nothing grows. The sun glares rounded by 360 idols, one for each day of the ancient 
down upon it, there is never a breeze, and the rains Arabian year. Mphammed kept the tradition and 
which sweep down from the hills once or twice a year many of the ancient rites while doing away with the 
often amount to cloudbursts that sweep away houses idols. He invented a legend which attributes to 
and damage the holy buildings. Photographs show Abraham the building of the first Kaaba, and affirms 

that it is a city of rather European-looking dark stone that the black stone (probably of meteoric origin) 

houses, three to five stories high, built along streets came from Paradise with Adam and Eve. 
that all slope to the Great Mosque — an immense open Mecca, as. part of the vilayet of Hejaz, was under 
court surrounded by a colonnade — containing the nominal Turkish rule until the grand sherif of Mecca 
windowless black-veiled Kaaba, the pulpit, and the achieved independence during the World War. In 1924 
sacred well of Zem-Zem. Ibn Saud, sultan of Nejd, with his Wahabi followers 

Long before Mecca appears around a bend in the took Mecca, and two years later was declared king, 
mountains, the. pilgrim shaves his head and puts on The population of Mecca is about 85,000. 

SIX PRINCIPLES that Rule ALL MACHINES 

The Simple Laws that Tell How Much Work Machines Will Do — Labor-Saving 
Devices Based Upon the Lever and the Inclined Plane — The 
Three Great Laws Discovered by Newton 

M ECHANICS. Little of the world's work could be precipice; and some prehistoric inventor found that 
done by the unaided hand. One of the first steps * he could secure the advantages of an inclined plane 
in human progress was the discovery that men could by means of long smooth poles laid to slope from the 
increase the efficiency of their hands by the use of mouth of his cave in the steep rock down to the level 
tools embodying mechanical principles. ground at its foot. When men found that sharp- 

Primitive men must soon have learned that they edged stones would split wood and bone, they had 
could use sticks as levers to move stones too heavy discovered the principle of the wedge , which they 
for unaided human strength to lift. It was easier to presently turned to account in making axes, knives, 
drag the killed game home up the sloping side of a arrowheads, and bodkins. A more deliberate inge- 
hill than to pull it straight up over the face of a nuity must have gone to the invention of the wheel 
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MECHANICS 


The Six Mechanical Devices^ 


and axle , the pulley and the screw: but these six 
simple machines (the lever, the inclined plane, the 
wedge, the wheel and axle, the pulley, and the screw) 
had all been invented before the dawn of history. 


the lever and its 



The Egyptians are said to have used the inclined 
plane in building the Pyramids, and draymen now 
use it in the skids with which they load heavy barrels 
into wagons. The wedge is a double inclined plane 
at the back of which power is applied, and 
we use it in knives, axes, chisels, etc. 
o "3, The wheel and axle, turning together 

]WA about their center, form mechanically 
merely a special form of the lever; a small 
power applied to the rim of the wheel 
will balance a comparatively large weight 
depending from or pulling on the axle. 
Its applications are endless, as, for example, 
in the capstan, the windlass, and the 
innumerable combinations for transmitting 
power by toothed wheels. 

The pulley, a wheel with a rim grooved 
to keep the cord from slipping off, is used 
to produce balance, as in balancing a 

THE WHEEL 


How can a man lift a 300-pound weight with a 100-pound 
pull? He can do it with a lever, provided the end he pulls 
is at least three times as long;, and therefore moves three 
times as far, as the end which supports the weight. In 
the picture the distance moved by the “power arm” is 
indicated by PA; the distance moved by the “weight 
arm” by WA; and the fulcrum or point of support by F. 
According to the law of the lever, power multiplied by 
power arm equals weight multiplied by weight arm. Below 
the picture are the three kinds of levers: First Class (I), in 
which the fulcrum is between the power and the weight; 
Second Class (II), in which the weight is between the power 
and the fulcrum; and Third Class (HI), in which the power 
is between the weight and the fulcrum. In the latter, we 
must imagine the lever as being fastened down to the 
fulcrum. In the Third Class levers, the power 
must be greater than the weight, for the weight 
moves through the greater distance. 

We use them every day, both in the 
simple form and as elements in the 
most complicated mechanical devices 
such as the steam engine, the automo- 
bile, and the power printing press. 

Archimedes first enunciated the prin- 
ciple of the lever — a rigid bar free to 
move about a fixed point called the 
fulcrum, used to. raise a weight or to 
overcome resistance, which permits the 
power to count for more the farther it 
is from the fulcrum, the resistance remaining in the 
same place {see Archimedes). The auto jack, by 
means of which a child can raise one end of a car 
weighing a ton or more, the child's seesaw, and the 
crowbar are familiar examples; shears^ tongs, and 
nutcrackers are double levers. Almost all locks are 
constructed on the lever-action principle. 



The wheel, or “wheel and axle,” as the arrangement 
shown here is called, is an application of the lever 
principle. You can see at once how the axle of the 
wheel is nothing more than a permanent fulcrum, 
around which revolve continuous lever arms, repre- 
sented by the wheel rims and spokes. In this case 
the power arm is measured by the distance CP, 
while the weight arm is measured by CW. Among 
the advantages of the wheel over the plain lever is 
the fact that it can be made to operate through much 
greater distances, and the fact that power may be 
applied to the fulcrum (axle) as in the case of the 
driving wheels of engines and motors. 

window-sash against a weight, or to change the direc- 
tion of force exerted, as when a bucket or dumb waiter 
or elevator is raised by pulling down; but its most 
important use is to multiply mechanical advantage, 
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] Explaining the Forces in Nature MECHANIC Sj 

as in the combination of fixed and movable to explain the most complicated occurrences m 

pulleys used in hoisting tackle, cranes, derricks, etc. nature. Thus, to understand the action of such a 

The screw is an inclined plane twisted around a complicated mechanism as an electric dynamo or an 

cylinder, used to overcome great resistance or to electric motor, we use the same laws that we do m 

exert great force, in almost as many ways as the explaining the lever, wheel and axle, an o ersimp e 

wheel and axle. Besides the carpenter’s screws and machines. Every boy and girl should try to explain 

PULLEYS AS LABOR savers how the machines about him act, that is, to under- 

stand the mechanics of the machine. 

You have probably seen a bridge marked “man- 
mum load 5 tons ” and may have asked the question: 
A How did the engineer know the safe load? As a 

¥ Kp 1 matter of fact, the engineer made a drawing of the 

| iff pMp bridge before it was built, showing the size of each 

S35y'' i ' part, calculating the force, a pull or a push, on each 

J3 1 part, so that the bridge should carry its own weight 

and the biggest load that was to be allowed to pass 
R :jrife across. He did it from his knowledge of mechanics. 

| III In the case of a bridge or of a building, the forces 

M i y : YY are supposed to act so as to produce no motion, that 

^ ~j I i , is, the forces acting on the bodies are balanced, one 

CZp\ 1 1 |lg 3iy . |~ or more forces against other forces, so that there is 

: ji ■ wr'_ practically no motion between the parts of the 

'"J3| A t tvrr:'! bridge or building. That part of mechanics which 

— -y j SI \ ||j||! MW j A-- ‘ deals with balanced forces is called “statics.” A 

CZ J 1 — j ry |j H yj -.i good example of balanced forces is seen in the crane 

^ I ! |G_ used by builders to lift heavy loads. The crane con- 

p\ § ; sists of a long slanting arm whose base is fastened to 

I i — tJ-, ra 1 *==■■■ the base of a central mast and whose tip is connected 

pp it j i with the tip of the mast by a block-and-tackle rigging. 

^ ■. AfZ- Downward from the tip of the arm hangs another 

| ^^bl^-and4ackle rig^hi^ handles the lowfo is 

T ni.tnr. the weight (P) t supported by the two ends of the rope (M and N) passing through f orce 0 f the Steam 

^‘movini” pulley (O). The ?o VaUe theVefght he must°pull in°twioe as against the piston P rO- 

duces the motion of 

simple type of 1 ' f h °„u iVhout multiplying the power, because the downward PuU is not the p i s t 0 n an d this 
SSft&fl “ S motion is transmitted 
»«r^ht« to the driving shaft 

traveled by the weight. Jb e fixed^ulh p0W er. The P law of pulleys says that “the lifting and thence by belts and 

the g »b S :« pulleys, or cog wheels, 

Theresul* is'fh^same Isln^fgurTni, wherette wheels ie shown separate for the sake of clearness. tQ SQme machine tooL 

bolts we have the screw-press and the jackscrew, by In the locomotive, the unbalanced force through the 
Shin immense weight, such as a house, may be coupling acts on the tram of cars, and sets them in 
W I 1C o u* uotivL small force. motion. That part of mechanics which treats of 
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bolts we have the screw-press and the jackscrew, by 
which an immense weight, such as a house, may be 
raised by a comparatively small force. 

These are the six fundamental machines of me- 
chanics, that branch of physics which treats of the 
action of forces on bodies. But one of the most 
wonderful things in nature is that the same laws of 
forces that are true for common machines are used 


forces producing motion in bodies is called “dynain- 
ics” or “kinetics.” 

The simplest and most common case of an unbal- 
anced force producing motion is that of an unsup- 
ported weight. It falls to the ground with a velocity 
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MECHANICS 1^4^ 

THE INCLINED PLANE AND ITS 
POWERFUL RELATIVES 




which increases uniformly; that is, with a 
constant increase or acceleration of speed. 
Starting from rest the body falls in one 
second 16 feet; in two seconds the distance 
fallen is 64 feet, or in 3 seconds 144 feet, etc. 
Its velocity increases 32 feet per second in 
each second. The force in the case of the 
falling body is the force of gravity or weight, 
that is, the attraction which the earth exerts 
on all bodies, the most universal and yet the 
most mysterious of all forces. 

The wonderful progress which has been 
made in modern times in using the forces 
of nature to help man do his work and trans- i 
port himself and his goods over the earth's 
surface was made possible by Galileo's studies 
of the most common of all motions, that of 
fading bodies ( see Galileo). From his famous 
experiments on the leaning tower of Pisa and 




N ewtonts Three Laws [ 

similar experiments Galileo discovered the law of the 
motion of a body acted on by a constant force. 

Nearly a hundred years later Sir Isaac Newton of 
Cambridge University, England, as a direct continua- 
tion of Galileo's discoveries, stated the completed facts 
connecting the motions of bodies and the forces. It 

. is said that Newton got his idea 

— from watching an apple fall 
from a tree, thus showing that 
' a common occurrence, when 
properly studied, leads to great 
® results. Newton's great book, 
'The Mathematical Principles 

- — - 3 of Natural Philosophy' (com- 

monly called the 'Principia', 
from part of its Latin title, for 
it was originally written in 
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Here we see the inclined plane in the most ingenious form of 
all — the screw. You remember how we showed that the 
wheel was simply a continuous kind of lever revolving around 
an axle? Well, in the same way, the screw is simply a continu- 
ous kind of inclined plane, winding around a central supporting 
shaft. The larger picture shows how our workman would 
look if he were following the thread of a giant screw. In the 
0iO3ller picture we see how this principle is applied in the vise 
and similar tools. 


Suppose a workman, who can lift 200 pounds and no more, has to raise 
a 400-pound box (A) to a platform. Obviously, he cannot lift it directly; 
but if he laid a long sloping plank — that is, an “inclined plane” (B) 
up to the edge of the platform, he could do the job easily, provided, of 
course, he got rid of excessive friction by putting rollers under the box. 
The principle of the inclined plane is that the smaller the angle (G) of 
the inclined plane, the easier it is to move the weight, although the 
weight must, of course, travel over a correspondingly greater distance. 
In the lower picture, the principle of the wedge is illustrated, which is 
simply our first inclined plane reversed, the sloping plane being driven 
under the object to be lifted. 

lished in 1687. Upon its results are based all the 
principles and laws of modern dynamics. 

gy In modern mechanics, we study such 
P subjects as the forces in rotating machin- 
|§ ery, the pressures and speeds of flowing 
— JB water and of whirling air, the flow and 
j8~J oscillation of electrons in the electric 
IN current, the vibrations of the ether in 
M light waves, in wireless, and in X-rays ; and 
P* all these varied motions depend upon the 
laws of dynamics derived from Newton's 
famous three fundamental laws of motion. Newton's 
laws of motion say: 

( 1 ) Every body stays at rest, or, if in motion, 
continues moving uniformly in a straight line, unless 
acted on by an outside force. That is, matter has 
inertia. 

, of ( 2 ) To set a body in motion, or to stop a moving 
tbe body, the force required is greater, the greater the 

iu- mass of the body, and also the quicker the body is 

u“| started or stopped. Also the change of motion is in 
the the direction of the acting force, 
ise ( 3 ) To every force, there is a reaction. 
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Medes. In the long-ago days when the mighty 
Assyrian Empire was at the height of its power, 
there grew up on its borders, in the mountainous land 
southeast of the Caspian Sea, another power which 
steadily became more dangerous — the kingdom of 
Media. In contrast to the Assyrians, who were 
Semites, the Medes belonged to the great Indo- 
European family, from which 

we ourselves and our neighbors , lorenzo, du^ 
in Europe are descended. 

Once tributary to the Assy- 
rians, these people, simple in 
their habits and strong in body, 
had won their independence 
and were gaining in strength, 
while their former masters be- 
came weakened through wealth 
and luxury. At length the 
Medes in 606 b.c. swept down 
from their heights on Nineveh, 
the Assyrian capital, laid that 
splendid city in ruins, and over- 
threw the Assyrian Empire. 

For a brief time the Medes 
were the greatest power in 
western Asia. But among their 
vassals were the Persians, 
another Indo-European people, 
who were, like the Medes, fol- 
lowers of the religion of Zoroas- 
ter and similar to them in 
language and customs. And 
now again the subject state 
became the ruler, for Cyrus 
the Great, king of Persia, about 
558 b.c. seized the throne of the 
Median king Astyages. In 
course of time the two peoples 
were merged into one and 
henceforth history tells us no 
more of the Medes as a sepa- Jficheiange^made this 
rate people, but of the Medes the Medici chapel in th 
and Persians.” (-See Persia.) 

Medici (med'i-cM). In the stirring days of the 
Renaissance many families rose to princely power 
over Italian cities by force of arms, intrigue, and 
assassination, and their heads ruled as undisguised 
despots. The Medici of Plorence, on the other hand, 
the most eminent of all in their princely patronage 
of art and literature, rose chiefly by their wealth 
derived from commerce and banking and for a cen- 
tury concealed their absolute rule under the popular 
forms of a republic. 

Giovanni de’ Medici (died 1429) was the real 
founder of the wealth and power of the family. His 
son Cosimo (1389-1464) did a vast banking and com- 
mercial business by means of his branch houses in 
Rome, Venice, Geneva, Bruges, London and else- 
where; at the same time he ruled Florence through 
his skill in securing the election of his own creatures 
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Michelangelo made this statue of Lorenzo, Duke 
of Urbino, grandson of Lorenzo the Great, to adorn 
the Medici chapel in the church of San Lorenzo. 


to the chief offices in the city. His position was not 
unlike that of an American party boss, who corruptly 
rules a city or state by all sorts of underhanded tricks 
and favors, without ever himself taking office. But 
Cosimo was a generous patron of art and literature 
and his palace became an asylum for Greek scholars 
exiled by the fall of Constantinople in 1453. 

With Cosimo’s grandson Lo- 
e of urbino renzo the Magnificent (1449- 
1492), the glory of the Medici 
reached its height. He escaped 
the fate of his younger brother 
Giuliano, who was stabbed to 
death at high mass in a church 
as the result of a plot of their 
Florentine enemies, to which 
Pope Sixtus IV was also a 
party (1478). Lorenzo con- 
tinued his father’s policy of 
disguised rule, and even ex- 
celled him in the magnificence 
of his patronage of men of 
letters and artists, including 
the youthful Michelangelo. 
Lorenzo himself was a man of 
learning and a poet of real 
originality, but his verses were 
often scandalous in their sub- 
jects. He was also the wisest 
statesman among Italian 
princes of his day. 

Lorenzo’s influence at Rome 
enabled him to secure the elec- 
tion as cardinal, at the early 
age of 14, of his second son 
Giovanni. Later this son be- 
came pope as Leo X (1513- 
1521), and gained fame as one 
of the most liberal popes in the 
patronage of the fine arts; in 

tatue of Lorenzo, Duke Leo’s day, also, began Luther’s 
enzo the Great, to adorn i, • n t 

church of San Lorenzo. revolt in Germany. Leo S 

cousin Giulio, with whom he 
was reared in Florence, also became pope a .little 
later, as Clement VII (1523-1534). 

The later Medici (after 1531) abandoned the forms 
of a republic at Florence and assumed the title of 
Duke of Florence. In 1537 Cosimo the Great suc- 
ceeded to the duchy, annexed Siena to his domains, 
and received from Pope Pius V the title of Grand 
Duke of Tuscany. The Medici continued to rule under 
this title until 1737, when the family became extinct, 
Catherine de’ Medici (1519-1589), great-granddaughter 
of Lorenzo the Magnificent, became the wife of one French 
king (Henry XI) and the mother of three others — Francis II, 
Charles IX, and Henry III. She was ambitious to keep 
undiminished for her sons the power of the French monarchy. 
France was torn by religious wars and in the minority of 
her sons Catherine intrigued now with the Catholic party, 
now with the Huguenots, and was chiefly responsible for 
the terrible St. Bartholomew’s massacre of Aug. 24, 1572. 
( See Coligny, Gaspard de.) 
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MEDICINE 


Studying Causes of Disease | 
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HELPING the BODY to CURE DISEASE 

How Modern Medicine Seeks to Prevent Sickness — The Folly of Treating Symptoms 
When the Cause of the Ailment is Unknown — What Diagnosis^ Means - 
Various Forms of Treatment — The Long History of Medicine 

what disease does to the body — how it changes the 


i\ /r EDICINE and Surgery. One of the greatest 
-‘-V-*- triumphs of the human mind is the development 
of medicine, and no branch of science has contributed 
more to mankind's welfare and happiness. Medicine 
is the science and art that prevents, cures, or allevi- 
ates disease, and repairs injuries or defects of the 
body. The word “medicine” is also applied in popular 
speech to the drugs and other chemicals that medical 
men use. Surgery is the branch of medicine in which 
the repairs or alterations of the body are performed 
by hand or with instruments. 

If our knowledge of medicine were perfect, perhaps 
we could prevent all diseases. Even with the present 
knowledge thousands of lives are saved annually 
through the control of typhoid fever, smallpox, yellow 
fever, lockjaw, rabies (mad dog bite), and other dis- 
eases that used to kill many people every year. 

Healing disease is more difficult than preventing 
it. The body really cures or attempts to cure itself. 
All the doctor can do is to help the body cure the 
disease. But this is very important, because often 
the body could not do it alone. 

The Disease and Its Symptoms 

People are often deceived about curing disease, 
because they confuse the symptoms with the disease 
itself. For example, if you have an aching tooth, 
which means a diseased tooth, and if you put in 
something that stops the pain, you do not cure the 
disease at all. The tooth must be properly treated 
by a dentist. Probably the best he can do is to stop 
the disease for a time by digging out the decay and 
filling the cavity with some protective material. This 
illustrates the third part of our definition of medicine, 
namely, “alleviation.” Very often the body cannot 
cure the condition even with the best aid of physicians. 
The best that the art of medicine can accomplish in 
such instances is to help the person to get along with 
the disease and prevent it from doing more harm than 
is necessary. 

In order to help a patient the physician must first 
of all find out what is wrong with him; that is, he 
must make his “diagnosis.” To diagnose a case cor- 
rectly the physician must know how to search for and 
recognize the symptoms of all the diseases he is likely 
to encounter. Then he must know what treatment will 
cure each disease, or will relieve the patient if cure is 
impossible. 

Each one of these three things has been very hard 
to find out. Mankind has only slowly learned through 
ages of study something of the nature of disease. 

First it had to be discovered how the body is con- 
structed (Anatomy) and how it works (Physiology). 
The body works as a chemical machine, so physiology 
fras to depend on chemistry. Then men had to learn 


body. This science is called Pathology. Knowledge 
of these sciences slowly accumulated through the 
ages. In the last 300 years progress has been faster. 

It is only within the last 75 years that we have 
known much about the cause of disease. The germ 
diseases are the best known. These are caused by 
the growth in the body of very minute plants or 
animals. The plants are called bacteria {see Bacteria) . 
Each germ disease has its own kind of germ, or rather 
each kind of germ causes a particular disease. The 
growth of these foreign organisms or parasites destroys 
or injures the part of the body where they locate. 
Often they produce poisons which go into the blood 
and injure distant parts of the body. These injuries, 
direct or indirect, are the disease. The pain, fever, 
weakness, etc., are caused by the disease but are not 
the disease itself. Pasteur, a great Frenchman, was 
the first to prove that certain diseases are due to 
germs. Now we know that diphtheria, typhoid fever, 
tuberculosis, and numerous others are germ diseases 
{see Germ Theory of Disease). Others appear to be 
due to deficiencies in diet, for example, rickets. Some 
are due to over-production or under-production of 
some natural substance in the body, for example 
thyroid diseases. But there are some diseases, for 
example, cancer, for which the cause is not yet known. 

The recognition or diagnosis of the particular dis- 
ease a person has is often very difficult. The doctor 
must have a thorough knowledge of anatomy, chem- 
istry, physiology, and pathology. He must have had 
a thorough training in the signs and symptoms, which 
vary greatly under different conditions. He must 
apply various chemical tests, use the microscope, 
X-ray examinations, etc. Diagnosis is the most diffi- 
cult branch of medicine. 

You Must Find the Cause before the Cure 

When the disease has been properly recognized or 
diagnosed, then only can it be treated with some 
assurance of really helping the body to cure itself. 
But if the disease is one whose cause is unknown, the 
doctor is greatly handicapped. Only in a few in- 
stances has an adequate remedy been found for dis- 
ease of unknown causation. When the cause is known, 
however, the chances are better. In a few cases 
scientists have found chemicals (drugs) which will 
pick out and kill the germs in the body without killing 
the body cells, as, for example, quinine kills the germs 
of malaria. Such a remedy, which cures or prevents 
some particular disease, is called a “specific.” In 
other cases, as diphtheria, they have found antitoxins 
that will neutralize or destroy the poison created in 
the body by the disease germs. In some diseases due 
to lack of some substance in the body, that substance 
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has been discovered and supplied. The number of 
specific remedies is not large, but it is slowly increas- 
ing, which is a hopeful sign for the future (see Drugs) . 

Surgery is another method of treating disease. 
Sometimes the diseased part may be cut away 
entirely. Sometimes clogged tubes, for example, the 
intestine, may be opened and cleaned out. Some- 
times displaced parts are rearranged in their proper 
places. Surgery has improved wonderfully in the 
past 50 years. This is chiefly due to the invention of 
anesthetics and to the discovery of “ asepsis,” which 
merely means the carrying on of operations in such a 
way that no germs can enter the wounds. 

Some diseases are due to wrong foods and the diet 
needs correction. In some diseases, like influenza or 
“flu,” rest in bed is the best treatment know. Rest 
is simply giving the body a full chance to cure itself. 
In other diseases, not rest but exercise is needed. 

The mind has an important influence over the body. 
Hence mental therapy is often valuable. There are, in 
fact, countless cases of physical disorders induced by 
worry, nervous strain, or mental shock, as well as 
purely imaginary ailments, all of which call for 
mental therapy. But the science of medicine makes 
a sharp distinction between such nervous troubles 
and the diseases which demand physical treatment. 

Massage and manipulation of the joints are fre- 
quently valuable in establishing a better circulation 
of blood and lymph and therefore in helping the body 
to cure itself. But in other conditions they do harm. 
Baths, X-ray, and radium are other methods of treat- 
ment for particular conditions. 

Why Doctors Differ 

We see, therefore, that science has’discovered many 
different methods of treating disease. All of these 
are parts of medicine in the true sense of the word. 
We see also that there is only one science of medi- 
cine. All well-trained physicians use the same treat- 
ment whenever a real adequate cure has been found. 
For example, all kinds of doctors use antitoxin for 
diphtheria; all kinds of doctors set a leg when it is 
broken; all kinds of doctors use cylindrical lenses for 
astigmatism. It is only in diseases where the cause 
and cure are not known that doctors differ to any great 
extent. The reason they differ is that no one really 
knows in these cases whether he is helping nature or 
not by treatment. Each doctor thinks his treat- 
ment is good because most of his patients get well. 
But they would probably get well anyway. 

That is the reason that so many cults or schools of 
medicine have flourished. Among savage tribes the 
chief was often “medicine man.” Various rites, in- 
cantations, dances, and drumming were used to get 
rid of the demons that were supposed to cause dis- 
ease. The sick people often got well, so they believed 
in the treatment. In ancient Egypt the priests of 
the Egyptian gods were the physicians. In Greece 
Aesculapius was the god of medicine. When people 
got well, they believed in these gods. And so it has 
always been, no matter how absurd the treatment. 


Hippocrates, born 460 b.c., is called the father of 
medicine. He was the first to carefully describe symp- 
toms and diseases. This was a great advance, but 
the causes of disease were still absolutely unknown. 
Hence various sects arose, depending on the theory 
of disease or treatment which was adopted. There 
were the “dogmatists,” and “empiricals,” and 
“methodists,” and “humoralists,” and “soiidists,” 
and various others in ancient and medieval times. 
The “ allopaths” believed that remedies should be 
unlike the symptoms. The “homeopaths” believed 
that remedies should be similar to the symptoms. 
More recently the “osteopaths” asserted that dis- 
eases were caused by wrong adjustment of bones; 
and the “chiropractic” theory holds that disease is 
caused by displacement of the vertebrae and the 
resulting abnormal pressure on the nerves. 

The New Spirit in Medicine 
All these differences, so far as they are important, are 
differences in belief or theory in regard to diseases 
whose cause and cure are not yet known. As has 
been said, when a real specific treatment has been 
discovered and demonstrated, all doctors, as sensible 
men, use it. It is just like automobile doctoring. 
All mechanics will repair your car the same way when 
they know what the matter is. But some mechanics 
are better than others in finding out the trouble. 

Medical students nowadays never hear anything 
about “allopathy” or “homeopathy” or any other 
“pathy.” They are taught to observe, and to know 
at first hand the body and its ailments. They are 
taught that beliefs don’t help you; it’s wha,t you 
know that enables you to recognize and cure disease. 

If anyone should read this article and think he 
would like to be a doctor, let him not waste any time 
deciding whether he will be a “regular,” or a “homeo- 
path,” or an “osteopath.” Rather let him decide 
whether he would like the doctor’s life and whether 
he desires to serve mankind in that capacity. If he 
decides in favor of being a physician, let him get the 
best training he can in general knowledge, and 
especially in the sciences that underlie body activity 
in health and disease. These sciences are biology, 
chemistry, physics, and psychology. The prospective 
student should study these at least two years in a 
good college. Then he should go to a university where 
good training in anatomy, physiology, bacteriology, 
and pathology may be obtained. He should study 
disease in a large hospital where all kinds of diseases 
are found. Such a man will recognize and treat dis- 
ease as the result of observation and judgment and 
not because he holds some theory or belief. It will 
not matter either to him or to his patients what he 
calls himself. 

M EEITEEJRANEAN SEA. Thousands of years ago 
the Mediterranean was the center of the world and 
its first school of navigation. Today, with Asia and 
Africa assuming new importance along its shores and 
Europe in new rivalries, the Mediterranean becomes 
again a center of the world’s interest. In other articles 
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is told the story of the empires and peoples that have 
lived and still live on its borders. Here we can give 
only the chief physical facts of this largest inland sea 
in the world. 

The Mediterranean is 2,300 miles from end to end, 
only 1,200 miles at its broadest from Venice to the 
Bay of Sidra, and 300 on an average, and at the 
highest estimate only 1,145,000 square miles in area. 
It is almost entirely inclosed by Europe on the north 
and northwest, Africa on the south and Asia on the 
east, with a narrow opening into the Atlantic at the 
Strait of Gibraltar and another narrow opening into 
the Black Sea at the Dardanelles. In summer the 
northeast trade-winds blow over it and in the winter 
the prevailing winds are westerly. Under bright blue 
skies, and over a dark blue sea, with fragrant land 
winds blowing far out over the waters from fertile 
shores, and with island after island almost in sight of 
one another to lure him on, primitive man ventured 
from end to end of it in boats which were probably 
just a hollowed log propelled by paddles. 

Early History of the Mediterranean 

Remains of the times before recorded history are 
found in a hundred places on its coasts and islands, 
and even past the Strait of Gibraltar. The first, 
venturers known to history, however, were the Phoeni- 
cian traders who established commercial colonies here 
and there along the shores and islands as far west as 
Cadiz in Spain. The Phoenicians were followed by 
their daughter colony Carthage. The Greeks colon- 
ized too, and the Sicilian tyrants sailed the Mediter- 
ranean in barges luxurious with statues and fountains. 
Later the sea became simply a Roman lake, and 
everywhere about its shores, whether in Europe, Asia, 
Africa or the islands, you will still find ruined temples, 
baths, and aqueducts, to remind you of the empire. 
In all times the Mediterranean has been infested by 
pirates as well as by peaceful traders and colonists. 
In our own day the submarine warfare gave Mediter- 
ranean navigators a taste of what their ancestors 
experienced in the Middle Ages when Christian and 
Saracen, Berber pirates, Genoese sailors, Spaniards, 
and Knights of Malta boarded one another's ships, 
and fought for control of the waters which in those 
days carried most of the world's commerce. 

Various parts of the Mediterranean are known by 
various names, the part east of Crete as the Levantine 
Sea, that which separated Turkey in Europe and 
Greece from Turkey in Asia as the Aegean, that be- 
tween the west coast of the Balkan Peninsula and 
Italy and Sicily as the Ionian, that between the east 
coast of Italy and the west coast of Turkey and 
Dalmatia as the Adriatic, and that between the west 
coast of Italy and the islands of Sardinia and Corsica 
as the Tyrrhenian or the Tuscan Sea. There are 
really only two basins, however, divided by the 
Italian peninsula, which nearly touches Cape Bon in 
Africa, with Sicily in between and a high ledge cov- 
ered only a few yards deep by the sea. This barrier 
is a center of volcanic activity, marked by Vesuvius 


in Italy, Etna in Sicily, and Stromboli thundering 
down great balls of lava on the Lipari Islands. This 
subterranean seething has sometimes cast up islands 
almost overnight. The greatest depth in the eastern 
basin is 14,400 feet, south of the Morea; and in the 
western basin, 12,200 feet, east of Sardinia. At 
Gibraltar the depth is 2,500 feet and 50 miles out 
only 1,200. The chief islands of the western division 
are Sicily, Sardinia, Corsica, and the Balearic group, 
and in the eastern Cyprus, Rhodes, Crete, the Ionian 
Isles, and Malta. 

Were it not for the stream flowing in from the 
Atlantic, the Mediterranean would no doubt dry up 
in a short time to a salt desert like the former seas of 
Asia, for the sea loses three times as much by evapora- 
tion as it gains from the few great rivers that flow 
into it, the Ebro, Rhone, and Po from Europe, and 
the Nile from Africa. From the Black Sea — replen- 
ished by several great rivers — there is also a strong 
current. The Suez Canal opened in 1869 connects it 
through the Red Sea with the Indian Ocean and 
restores the Mediterranean to the old place as a link 
in the route to India and the Far East. The Mediter- 
ranean contains 400 species of fish, about twice as 
many as any other sea. Sponge, tunny, and sardine 
fisheries are important, and divers bring up a wealth 
of red coral on the coasts of Provence, the Balearic 
Islands, Sicily, Tunis, and Tripoli. 

MEERSCHAUM ( mer'sham ). The name of this 
mineral is borrowed from the German and means 
“sea-foam." It is a white or cream-colored claylike 
substance, which when dry will float on water. When 
first dug from the earth it is soft, like soap, and it 
makes a lather in water, and takes out grease; chem- 
ically it consists of hydrated magnesium silicate. In 
Europe it is found in Moravia, Spain, and the Crimea, 
and in Asia Minor there are large beds of it just below 
the soil. It is also found in South Carolina. 

The best quality comes from Asia Minor. It is 
mined in blocks about a foot each way, and is care- 
fully packed in cotton to avoid damage in shipment. 
Meerschaum pipes being porous absorb color from 
the burning tobacco and take a high polish. Vienna 
and Paris are the manufacturing centers. 
MELBOURNE (?72eZ'672r?z), Australia. The young 
city of Melbourne was growing at a steady but not re- 
markable rate along in the 1840's. In 1851 enormous 
gold fields were discovered near by, and Melbourne's 
story became the dazzling one of a great gold-mining 
•center. Today the beautiful city, in the center of 
a highly productive agricultural region, is notable for 
its manufactures and is a shipping point for wool, 
wheat, wine, fruit, and other products. The second 
largest city in Australia, Melbourne is the capital 
of the state of Victoria, which is in the extreme 
southeastern corner of the continent. 

_ The site of Melbourne was first settled in 1835 by 
pioneers from Tasmania who were seeking more exten- 
sive pasture lands for their flocks and herds. They 
“bought" the land from the natives in exchange for 
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a small, thriving sririsnsni. by IS41, was criccryo- ]\£ELOXS. Every autumn the little town of Rooky 
rated a year later, and became a Err in 154 -n. In Pond. Colo., in the center of a famous district which 
1S51. when the great geld deponts were PseoTened helps to make the United States the largest melon- 
not many miles away, the dip became the center o: a growing country in the world, holds a gala "melon 
great boom. Within. ten years its name was known day." Championship contests are held to determine 
around the globe, and for a period of mere than 4$ who can eat a melon the fastest and who can eat the 
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years it was tin 

People from ail w: 
hurried to join the gold 
Even government officers and po- 
licemen desert ed their work to seek 
a quick fortune, and public om- 
cials had to oner increases in 
salary to maintain their forces. 

Within the first ten years of their 
development the mines near Mel- 
bourne produced an average of 
more than $50,000,000 worth of 
gold a year. 

Far-sighted planning and the 
work of expert surveyors assured 
Melbourne ideal conditions for 
growing into a great city. Some 01 
its. streets are 99 feet wide, and 
are lined with palm trees. It is justly proud of its 
beautiful Botanical Gardens and other parks, its 
public buildings, churches, library, national museum, 
and art gallery. There are miles of beaches and choice 
picnic spots for leisure hours. The V arra River is the 
scene of the celebrated annual regatta and water carni- 
val. The Melbourne Cup race rivals that of Epsom 
Downs in England. More than half the people of the 
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ere s.re two excellent reasons for the fame 
of the Uocky Ford district in southeastern 
Colorado. These are fine examples of the 
netted muskmelons grown there. 


greatest number. Rocky Ford has been noted for its 
melons since about 1900, when it 
started shipping carload lots to 
distant markets. 

Melons are generally oval-shaped 
fruits, growing on vinelike plants. 
A protective outer skin covers 
their thick fleshy pulp, which in 
turn encloses the many seeds. The 
surface may be smooth or grooved. 
Since ancient times melons have 
been grown in the warm regions of 
Europe, Asia, and Africa. Many 
varieties are cultivated today in 
the temperate and warm regions 
throughout the world. In addi- 
tion to their use ns fresh fruits, 
melons are also used as pickles 
and preserves. The two types of melons which are the 
most popular are the muskmelons and the watermelons. 

The Fragrant Muskmehm 
Muskmelons are so called because they have an 
aroma suggestive of musk. The chief producing areas 
in the United States are in California, especially in the 
Imperial Valley; in Colorado, the home of the famous 
Rocky Ford varieties; and in Arizona, Georgia, North 
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Carolina, Maryland, New Jersey, and Arkansas. Cali- 
fornia provides about half the total shipments. Musk- 
melons are customarily divided into two groups: the 
netted or nutmeg melon, and the winter or Cassaba 
melon. People engaged in the muskmelon trade usually 
apply the word “cantaloupe” (also spelled “canta- 
loup” or “cantelope”) to the netted melon, or even to 
any muskmelon. However, the true cantaloupe, or 
rock melon, named for Cantalupo, Italy, where it was 
first grown, is almost unknown outside of Europe. 

The netted melons fall into two groups: the De- 
fender group and the Netted Gem group. The .former 
have green rind, deep salmon flesh, and are sweet fla- 
vored. Some of the varieties are Paul Rose, Admiral 
Togo, Hale Best, and Hearts of Gold. Outstanding 
in the Netted Gem group are the melons developed at 
Rocky Eord. Netted Gem melons are solidly netted, 
and have salmon, golden, or (as in the case of the 
Honey Ball) green flesh. Varieties are Pollock, Ed- 
wards Perfecto, Abbott Pearl, and Honey Ball. In 
home and market-, gardens other varieties are grown. 

Of the winter melons, the Cassaba is among the best 
known. It was first grown at Cassaba, near Smyrna, 
in Asia Minor. The name is now often applied to the 
whole group of similar melons. It is very sweet, 
relatively smooth and thin-skinned, greenish yellow 
outside and white or green within; it ripens late 
and keeps well in cold storage. It grows best in hot, 
dry sections. Varieties are Golden Beauty, Santa 
Claus, and the well-known Honey Dew. The latter is 
a large smooth melon of exquisite flavor, greenish 
white outside and deep green within; it stands ship- 
ment and storage well. 

Muskmelons grow best in well-watered sandy or 
clayey loam soils. Warm, sunny locations and a dry 
atmosphere produce the finest fruit. 

The Juicy Watermelon 

The watermelon is a much larger fruit with smooth, 
dark -green spotted or striped rind. It probably gets 
its name from the fact that it has an abundance of 
watery juice. In the United States the chief produc- 
ing areas are in Georgia, Florida, Texas, North and 
South Carolina, Virginia, Missouri, and California. 


Watermelons weigh from about 18 to 50 pounds, or 
even more— the record weight being about 200 pounds. 
A standard watermelon for shipping weighs about 33 
pounds, though smaller or larger ones are also shipped. 
The pulp usually ranges from pink to a rich scarlet, 
though it may be yellow or white. The varieties having 
red flesh that is firm, crisp, and sweet, with as few 
seeds as possible, are the ones usually cultivated 
for shipment. Among the best standard varieties are 
Tom Watson, Thurmond Grey, Irish Grey, Excel, 
Florida Favorite, Klondike, and Dixie Queen. 

The melon belongs to the gourd family Cucurbita - 
ceae, which includes also cucumbers, squashes, and 
pumpkins. Scientific name of muskmelon, Cucumis 
melo; of watermelon, Citrullus vulgaris . 

MEMNON. In Greek mythology, Memnon was the 
son of Eos (Aurora), goddess of the dawn, and king 
of the Ethiopians. He came to the aid of Troy 
toward the end of the Trojan War, slew Antilochus, 
the son of Nestor, in single combat and was himself 
slain by Achilles. The colossal statues of King 
Amenhotep III of Egypt found near Thebes were 
supposed by the Greeks to be sacred to Memnon. 
Two of these still stand. One of them, after its 
partial destruction by an earthquake in 27 b.c., was 
said to give out musical notes at sunrise. Modem 
travelers who have heard the sound ascribe it to the 
rapid passage of the air through the pores of the stone 
when heated by the rays of the sun. The Greeks 
called it the voice of Memnon hailing his mother. 
Memorial day. Each year every state in the 
Union sets aside a day to commemorate the services 
of the soldiers and sailors in the Civil War and, since 
1898, of those in the Spanish American and other 
wars also. The custom arose from the practise in 
the South of decorating the graves of the Confederate 
dead, whence came the name “Decoration Day.” 
Today it is observed in all states, North and South 
alike; and in most of the states on the same day — 
May 30. In many localities the day has come to be 
a commemoration for all dead, and graves even of 
those who were not soldiers are decorated with 
flowers and wreaths. 
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How Do You Remember? 


MEMORY 


] 


Memory. Remembering is one of the most impor- 
tant things you do. Yet ordinarily remembering is 
done with so little effort that you may not realize how 
complicated it actually is. Psychologists define mem- 
ory as the knowledge of an event or fact coupled with 
the further knowledge that the particular event or 
fact has been experienced at some time in the past. 

To understand memory, we must split up the proc- 
ess into its several phases or parts. Of these the first 
is called association. This means the coming together 
of the two experiences so that the thought of one 
brings up the thought of the other. As I was walking 
down the street one day two automobiles collided at 
the corner of Main and First streets. Whenever I 
pass that corner I think of the collision. I do not 
think of it when I pass another corner, because no 
association was made between the other corner and 
the collision. 

The second phase of memory is known as retention, 
and refers to your power to retain associations in your 
mind. It varies from individual to individual, and 
seems to be based upon a native quality of the nervous 
system. The opposite of retention is forgetting. We 
forget most in the first hour, less in the next, less in 
the next, and so on. After the first 24 hours, the rate 
of forgetting is relatively slow. 

A student studying French, for instance, finds that 
he learns the meaning of 50 French words one day; 
the next day most of the words will be forgotten. If, 
however, he practises the forgotten words the next 
day, and on succeeding days, in the course of time he 
will master the list completely. In school we do not 
study arithmetic for one whole day, grammar the next 
day, and geography the next day, but we study arith- 
metic, grammar, and geography each day for short 
periods, in order that we may reinforce the memory 
bonds which have been weakened through the rapid 
forgetting that takes place during the first 24 hours. 

The third phase of memory is usually spoken of as 
recall , and refers to the ability of the individual to 
bring up, under the appropriate circumstances, that 
which has been associated and retained. If I ask you 
a question such as “What is 9 times 6?” you may 
immediately say “fifty-four,” thus recalling what you 
have previously learned and have retained. On the 
other hand, you may be unable to give an answer at 
the immediate moment, yet a few minutes later recall 
perfectly, thus indicating that the material has been 
. retained. 

The ability to recall under appropriate, circum- 
stances is obviously the test of memory.. Thinking of 
the answer to a question in your examination paper 
after you have left the room is of little value in com- 
parison with thinking of the answer when the question 
is asked. The ability to recall depends in large part 
upon the number of associations which have, been 
formed with the particular fact to be recalled. The 
great opportunity for improving memory lies here. 
Each association forms a “handle” by which to pick 
out of the storehouse of your brain the fact you need. 


The fourth phase of memory is called recognition, 
and refers to the “tagging” by which we assign the 
experience a place in our earlier life. It is the feeling 
of “pastness” or familiarity. Ordinarily, recall and 
recognition go hand in hand; occasionally, however, 
recognition occurs without recall. A face may be 
familiar, yet call no name to mind. 

In the experimental work upon memory, two types 
of material are used: first, nonsense syllables com- 
posed of two consonants with a vowel between, such 
as ken, tih, and yan; second, meaningful material such 
as prose and poetry. It is found that a much greater 
proportion of the meaningful material than of the 
nonsense material is retained. In other words, learn- 
ing by rote is much less effective than learning by 
means of logical connections. The better you under- 
stand a thing, the better you will retain it. 

Persons differ in the kinds of things they remember 
easily. Some remember things they have seen better 
than things they have heard, while others may do the 
reverse. In good teaching, an attempt is made to 
present the material to the student in various ways: 
he reads about it in a book, he discusses it in classes, 
he looks at diagrams and illustrations, and in some 
courses he actually works with the material in the 
field, the laboratory, or the shop. All these methods 
multiply the handles of association with which a 
person can grasp the required fact when need arises. 

Simple Ways to Improve Memory 

Instead of the complicated systems for improving 
the memory which have been exploited for commercial 
purposes, modern psychologists rely on a few simple 
principles. Of these the first is that repetition tends 
to fix associations. “ Over and over again ” is the best 
rule. But repetition is not sufficient. It is necessary 
to concentrate your attention upon what you are 
trying to learn. You cannot learn a poem if you are 
thinking of a baseball game. Interest in what you 
are learning is essential. 

The difference between rote memory and logical 
memory brings forth several additional principles. 
Of these the first is that a good memory depends upon 
a wise selection of what is worth memorizing. Many 
people learn too many insignificant details. Selection, 
thinking, and perspective are as important in memory 
as in other phases of life. Of two men with an equal 
array of facts at their command, one may be much 
more efficient than the other, because he remembers 
the important and essential, while the other remem- 
bers the trivial and insignificant. 

Perhaps the foremost principle of efficient mem- 
orizing is the principle of recall during memorizing. 
If immediately after reading, the student closes the 
book and tries to recall what he has read he will 
find his ability to retain much increased. 

If you outline what you are learning, run it over in 
your mind, discuss it with a friend — in other words, 
do rather than merely receive — you will find your 
memory greatly improved, particularly if the practise 
is kept up. (See also Learning; Study.) 
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[MEMPHIS 

MEMPHIS, Tenn. The largest city of Tennessee is 
in the southwestern corner of the state, on the Fourth, 
or Lower Chickasaw, Bluff overlooking the Mississippi 
River. This is the southernmost of the series of bluffs 
on which the Chickasaw Indians built their villages 
before they sold their lands to the white man. Here 
De Soto is believed to have first seen the great river, 
in 1541, and here he built the boats in which he 
crossed it. 

The position of Memphis midway on the Mississippi 
and its superior transportation facilities by rail and 
barge line have made it one of the South’s great com- 
mercial and industrial cities and one of the busiest 
river ports in the country. Two 
bridges carry a heavy traffic across 
the river. The rich alluvial farm 
and forest region of western Ten- 
nessee, eastern Arkansas, and 
northern Mississippi send their 
cotton and lumber to Memphis. 

The city is one of the world’s 
greatest inland cotton markets and 
one of the greatest hardwood lum- 
ber markets. In the manufacture 
of cottonseed products it leads the 
country. Furniture and other wood 
manufactures, and stock and poul- 
try feeds are other important 
products. 

The principal avenues radiate 
from the river past Crosstown, 
the business area, to join the Park- 
way, which makes a half circle around the city. At 
the river front it meets Riverside Drive. The largest 
of the many wooded parks lie along these drives. 
In Overton Park are the Brooks Memorial Art Gallery 
and a zoological garden with a free circus for children. 

The University of Tennessee maintains its colleges 
of medicine and dentistry and its schools of pharmacy 
and nursing in Memphis. Here too are Southwestern, 
and the West Tennessee State Teachers College. The 
Cotton Carnival attracts thousands of visitors every 
May. Beale Street, center of the Negro district made 
famous by W. C. Handy, Negro composer of “blues” 
songs, has its own Cotton Pickers’ Jubilee. 

During the 17th and 18th centuries French, English, 
and Spaniards contested for this commanding site. In 
1818 the Indians ceded their lands to the United States. 
The next year a settlement was laid out, which was 
incorporated as a town in 1826, and granted a city 
charter in 1849. It was named Memphis after the 
famous ancient Egyptian city, because of its situation, 
like the city of the Nile, on a great river. During 
the Civil War Memphis was the scene of an important 
naval battle, which resulted in its capture by Union 
forces. The city’s progress was impeded by terrible 
epidemics of yellow fever that ravaged it in 1855, 
1867, 1873, 1878, and 1879. During the epidemics 
of 1878 and 1879 fully two-thirds of the population 
fled, business was almost paralyzed, and the city was 


MENDELSSQHN[ 

on the verge of bankruptcy. Memphis has now 
established a reputation as a very healthful, piogres- 
sive city. The government has been by commission 
since 1909. Population (1940 census), 292,942. 
MEN'DELSSOHN, Felix (1809-1847). Most great 
musicians have become famous in the face of 
handicaps, but in the case of Mendelssohn- 
Bartholdy (to give him his full name) there was never 
a day when he lacked anything that money or 
friends or education could supply. His . parents 
were wealthy and cultured Jews whose home in Berlin 
was a meeting place for artists and scholars. At the 
age of four his lessons in music began, and at the 
age of nine he composed pieces for 
the family orchestra. At 15 he 
composed and directed a three- 
act opera that took his audience 
by storm.’ When soon after in 
London he played his 'Symphony 
in C’ in concert, people from the 
audience leaped upon the stage to 
congratulate him. 

The account of Mendelssohn’s 
life is a story of pleasant and 
profitable work. Iiis wonderful 
ability to extemporize and his 
willingness to play the composi- 
tions of other musicians made 
him a popular concert performer. 
His compositions were always in 
demand. In Germany he was 
idolized by all music lovers, and in 
other countries he was always received with acclaim. 

His happy marriage duplicated the home experi- 
ences of his youth. Among the friends of his man- 
hood were such as Jenny Lind, Robert Schumann, 
Hiller, Moscheles, and his own favorite sister Fanny, 
a musician of great merit. The University of Leipzig, 
to which city he had removed to direct the public 
concerts, conferred on him the degree of doctor of 
philosophy, and there he organized the famous musical 
conservatory of Leipzig. 

No composer has enjoyed more general popularity 
in Germany, America, and England. The list of his 
compositions is long. His oratorios 'Saint Paul’ and 
'Elijah’ are sung everywhere. His 'Hymn of Praise’, 
written in celebration of the invention of printing 
by Gutenberg, is known to all, as is his music to 
'Midsummer Night’s Dream’, with its much-used 
'Wedding March’ and nocturne. His 'Songs Without 
Words’ are on almost every piano. As a composer 
he enriched musical literature with his graceful, pol- 
ished compositions, with joyous melodies, and simple 
rhythms and harmonies. But it was as a concert 
pianist and conductor that he performed what was 
perhaps an even greater service, for he persistently 
played the music of Bach, and his devotion brought 
the work of that neglected genius to universal attention. 

At the time of Mendelssohn’s death, the city of 
Leipzig mourned as though a king had died. 
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- ^ | The Science of Measuring 

Mensuration. That branch of applied mathe- 
matics which deals with lengths, areas, and volumes 
we call mensuration. (Latin mensura , measure.) By 
the use of the tables and formulas of mensuration 
we may determine the area of a tract of land, the 
mass of a pyramid, or the weight of water in a large 
tank. We may find the cost of painting the outside of 
“7 a large silo, the number of bricks required to build a 

^ wall, the amount of gravel needed to surface a road. 

Surveyors, engineers, and builders are continually 
confronted with problems in mensuration. 

Linear Measure 

In measuring distances, and working problems 
dependent on distances, linear measure is used. 

12 inches (in.) = l foot (ft.) 

3 feet =1 yard (yd.) 

16 - 2 - feet =1 rod (rd.) 

^ ^ 320 rods — 1 mile (mi.) 

* - ^ 5280 feet * = 1 mile 

Problem: How many feet of wire are needed to 
make a fence 6 wires high around a field 30 rds. long 
and 20 rds. wide? 

Solution: 2(20+30) X 16.5X6 = length of wire. 


MENSURATION | 

Solution: 6X12 sq. ft. = 72 sq. ft., the area of the 
rug. We see therefore that to find the area of a rec- 
tangular surface we must multiply the length by the 
width : area = 1. X w. 

Problem: The area of a floor is 192 sq. ft.; one side 
is 12 ft. Find the other side. 

Solution: Divide the area by the given side, thus: 
192 -T- 12 = 16 ft., the other side. 

A practical application of surface measure is seen in 
this problem: What will it cost to make a concrete 
driveway 6 ft. wide and 150 ft. long, at §2.50 a sq. yd.? 

„ , 6X150X2.50 . , , . 

Solution: — = cost of driveway. 

oXo 

The area of the driveway is 6 times 150 sq. ft., or 
900 sq. ft. ; divide by 9 to change to square yards. The 
area is 100 sq. yds. The cost is 100 times $2.50, or $250. 

A parallelogram has opposite sides equal. In a 
parallelogram like Fig. 2 the width is not the side, 
but the dotted line, which is called the height or 
altitude (alt.). The formula for finding the area of a 
parallelogram is : area = base X alt. 

A trapezoid, Fig. 3, has two sides parallel. Its area 
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Problem: How many trees can be set, 20 ft. apart 
each way, in a field 40 rds. long and 200 yds. wide? 

40X16.5 200X3 . . , 

Solution: — — — X— = number of trees. 

Surface Measure 

Plane surfaces (like a floor) are measured by finding 
the number of square units each contains, according 
to this table: 

144 square inches (sq. in.) = l square foot (sq. ft.) 

9 square feet = 1 square yard (sq. yd.) 

301 square yards = 1 square rod (sq. rd.) 

160 square rods == 1 acre (A.) 

640 acres = 1 square mile (sq. mi.) 

Problem: Find the area of a rug 12 ft. long and 6 
ft. wide. Look at Fig. 1; how many square feet are 
there in the upper row? How many rows are there? 
How many square feet in the six rows? 


is the product of its altitude and the mean (or average) 
of the two bases. 

Problem: Find the area of a trapezoid whose bases 
are 12 ft. and 6 ft. and altitude 6 ft. . 

Solution: ^^X6==54. The formula for finding 

the area of a trapezoid is: area=+ sum of bases X alt. 

Triangles 

We see that the rectangle (parallelogram), Fig. 4, is 
divided into two equal triangles. The area of the 
rectangle is 6 X 12, or 72 sq. ft. The area of each triangle 
is | of 72 sq. ft., or 36 sq. ft. The formula for finding 
the area of a triangle is: area =4- base X alt. 

The Circle 

The circumference (C) of a circle is about three 
times the diameter (D). -To be more exact it is 3.1416 
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MENSURATION 


Volumes of Pyramids and Cones 


times the diameter. The usual symbol for the number 
3.1416 is the Greek letter pi or 7 r). The formula for 
the diameter of a circle is C = 7tXD. Conversely 
D — C-r- 7T. A tree whose circumference is 83- ft. has a 
diameter of 8.5 -r- 3.1416, or 2.7056 ft. 

Finding the area of a circle: We may think of a 
circle as made up of a number of triangles which may 
be cut apart and then fitted together 
as in Fig 5. If we take triangles 
enough, we shall have almost a paral- 
lelogram, with one half of the cir- 
cle's circumference for base and its 
radius for altitude, and equal in 
area to the circle. Pushing this to 
the limit, to “flatten" the base, we 
can consider the result exact. The 
area then is -JCXR. But -JC = 

^■X27rR, so the area — ttR 2 . 

Problem: A horse tethered by a 
rope 100 ft. long can graze over 
how much ground? 

Solution: 100 ft. is the radius of 
the circle over which the horse can 
graze. The area of this circle equals 
7 r multiplied by the radius squared : 
3.1416X100X100-31,416 sq. ft. 

Volumes 

To find the volume, or cubic 
content, of a rectangular solid: In 
the rectangular prism represented 
by Fig. 6 we see that there are 5 
layers, and each layer consists of 12 
small cubes (4 times 3 cu. ft.); in 
the five layers there are 5 tunes 12 
cu. ft., or 60 cu. ft. 

Problem: What will it cost to 
make the excavation for a base- 
ment 45 ft. long, 30 ft. wide, and 7 
ft. deep, at 81.25 a cu. yd.? 

Solution: The volume of the 
earth removed is 45X30X7, or 
9,450 cu. ft. This, divided by 27 
cu. ft., equals 350 cu. yds. The cost 
is 350 times 81.25, or 8437.50. 

Cylinders 

We can see that the volume of a 
cylinder (Fig. 7) is equal to the area 
of the base times the altitude, or 
height, remembering that the base 
of the cylinder is a circle. 

Problem: Find amount of water 
held in a cylindrical tank with a di- 
ameter of 6 ft. and a length of 12 ft. 

Solution: 7 r times the square of the radius (3 ft.) 
equals the area of the base; 12 times the area equals 
the volume, or the quantity of water the tank con- 
tains. 3.1416X3X3X12-339.2928 cu. ft. 

We may wish to paint a cylinder. Its total surface 




Fig. 5 



Fig. 7 



consists of two circles and the equivalent of a rec- 
tangle (the lateral surface unrolled). 

Problem: Find the cost of painting the outside of a 
cylinder 15 ft. high and 8 ft. in diameter, at 2 cents a 
sq. ft. 

Solution: 2 (3.1416X4X4) + (3.1416X8) X 15 X 
80.02- cost. The area of each base (circle) is 7r(3.1416) 
times the radius (4) squared, or 
50.2656 sq. ft.; the two bases, 
100.5312 sq. ft. The circumference 
of the base (7rXD) is 3.1416X8 ft., 
or 25.1328 ft. Multiplying this by 
the height (15) gives us the area of 
the side surface of the cylinder, or 
376.992 sq. ft. Adding this to the 
area of the two bases, we have the 
total surface, 477.5232 sq. ft. Mul- 
tiplying 80.02 by this number 
gives the cost of painting, 89.55. 
Pyramids and Cones 
A pyramid is a solid whose base 
is a polygon (figure bounded by 
three or more straight lines) and 
whose sides are triangles meeting at 
a point called the vertex. Suppose 
we build around a pyramid five 
others exactly like it to form a cube 
(Fig. 8). The pyramid, as we see, 
has } the volume of the cube. The 
volume of the cube is the area of its 
base times twice the height of the 
P3namid. Thus the volume of the 
pyramid is % the area of its base 
times twice its height, or -§• the 
area of its base times its height. 

Problem: Find the volume of a 
pyramid 5 ft. square at the base 
and 12 ft. high. Solution: -|(5X5 
X 12) — 100 cu. ft. 

Find the area of the sides (con- 
vex surface) of a pyramid 8 ft. 
square at the base, and having a 
slant height of 10 ft. Each of the 
four sides is a triangle, its area is 
-g- (base X alt.); but the altitude of 
each side is the slant height of the 
pyramid. Hence, the area of all 
sides (convex surface) equals \ the 
slant height times the perimeter 
(the sum of the sides) of the base. 
■|(4X8X10) — area of convex sur- 
face— 160 sq. ft. 

A cone is a solid having a circle 
for a base and tapering uniformly 
to a vertex. Think of this as being 
a pyramid with an infinite number of sides to its base. 
Obviously then the volume of a cone will equal ^ 
the area of the base times the height. 

Problem: How much earth is needed for a conical 
mound 42 ft. in diameter at . the base and 12 ft. high? 
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The Prismoid Formula 


Solution: £(3.1416X21X21) X 12 = 5541.7824 cu. ft. 
We multiply tt by the radius (21) squared, multiply 
that result by 12, and find £ of this result. 

We considered the surface of a circle to be made up 
of a large number of triangles. Similarly, we may 
think of the convex surface of a cone as made up of 
small figures that are practically triangles. Hence, the 
area of the convex surface of a cone is equal to £ the 
slant height of the cone (which is the altitude or 
height of each triangle) times the perimeter of the 
base (a circle). 

Problem: Find the area of the convex surface of a 
cone which has a slant height of 10 ft. and a diameter 
at the base of 12 ft. 

Solution: £(3.1416X12) X 10 sq. ft. = 188.496 sq. ft. 

Frustums and Prismoids 

Suppose a pyramid or cone is cut through in a plane 
parallel to its base. The remainder below is known as 
the frustum of the pyramid or cone. Let us elaborate 
the frustum of a pyramid into the form of a solid 
with base and top formed by parallel polygons, and 
whose sides are therefore triangles or quadrilaterals. 
Such a solid is called a prismoid and the term includes 
among other things pyramids and frustums of pyra- 
mids. The formula for finding the volume of a pris- 
moid is of the greatest importance, since it holds true 
in many instances when the sides of the prismoid have 
become curved surfaces, as in a sphere, cylinder, cone, 
or the frustum of a cone, and it can be used to find 
the volume of many irregular objects. 

To find the volume of a prismoid : Ascertain the 
area of the base and top surface, let us call them A 
and a respectively. Call the area of the midsection 
M, which is the area of the plane midway between, 
and parallel to the base and top. Call the height Ii. 

' ml A1 , H(A+a+4M) 

Then the volume = 

6 

Capacity 

Volume measurements may be used to find capacity 
of a bin (bu.) or a tank (gal.) and to determine the 
weight of materials. 

Problem: Find the number of bushels of grain that 
can be put into a bin 10 ft. long, 8 ft. wide, and 6 ft. 
deep, allowing .8 bu. to the cu. ft. 

Solution: 10X8X6X.8 bu. = 384bu. 

Problem : Find the number of gallons of water that 
can be stored in a cylindrical tank 14 ft. in diameter 
and 11 ft. deep, allowing 231 cu. in. to the gal. 

3.1416X7X7X11X1728 no , 

Solution: — t =12,666.93+ gals. 

231 cu. m. 

What is the weight of this water, at 62.5 lb. to the 
cubic foot? 3.1416X7X7X11X62.5' lb. equals the 
weight of the water in the tank, or 105,832.65 lb. 

The weight of any mass is the weight of an equal 
volume of water times the substance’s specific gravity. 

Problem: Find the weight of a cylindrical section 
of marble 4 ft. in diameter and 6 ft. high, the specific 
gravity of marble being 2.688. 

. 3.1416X2X2X6X62.5X2.688 , ^ 

SolutloIi: 20001^ equak the 


weight of the marble in tons. After finding the 
cubic contents of the marble we find the weight of an 
equal volume of water, then multiply by 2.688, since 
marble is 2.688 times as heavy as water. Reduce* this 
to tons by dividing by 2000. Answer 6.334+ tons. 

Spheres 

Think of a sphere (or ball) cut into two hemispheres 
(half spheres) and resting on the flat side. The area 
of the curved surface of each hemisphere is just twice 
the area of the circular base. Hence the area of the 
curved surface of the whole sphere is equal to 4 times 
the area of this flat base of the hemisphere. This area 
we can find from the diameter of the sphere. 

Problem: Find the area of the surface of a sphere 
whose diameter is 6 ft. 

Solution: 4X3.1416X3X3 = 113.0976 sq. ft. 

We may think of a sphere as made up of a large 
number of pyramids whose height is the radius of the 
sphere, and the sum of whose bases is the surface of 
the sphere. Hence, the volume of the sphere is £ of 
the area of the surface times the radius. 

Problem: Find the volume of a sphere whose diame- 
ter is 8 ft. 

Solution: £(4X3.1416X4X4) X4 = 268.08 cu. ft. 
We first find the area of the surface, get £ of that, and 
multiply the result by the radius. 

Mental deficiency. The study of mental 
deficiency, or feeble-mindedness, began about 1800 
when a “wild boy” was discovered in rural France and 
taken to Paris to be studied by physicians. It was 
first thought that bad environment had made him 
abnormal. Scientific studies showed that his mental 
development had been permanently arrested and that 
he could not benefit by methods used in training 
normal children. Two physicians, J. M. G. Itard and 
his pupil Edouard Seguin, were roused to interest in 
this new field and started the world-wide movement 
for better understanding and better care of the men- 
tally defective. 

During the first World War, it was found that at 
least one recruit in every hundred was so defective 
as to be incapable of any useful service in the United 
States Army. We now know that about the same 
proportion of the population is unable to manage 
its own affairs successfully. Because of their lack of 
intelligence these people often become delinquents, 
criminals, or dependents. 

Mental deficiency among children is apparently 
more common or at least more readily detected than 
among adults. It is commonly agreed that about two 
per cent of children of school age are so mentally 
deficient that they cannot profit seriously from ordi- 
nary instruction. These children seldom progress 
beyond the fifth grade. 

We may divide the feeble-minded into three groups 
— idiots, imbeciles, and morons. The idiot group 
includes those whose general intelligence is below the 
normal for three years of age. They are usually unable 
to feed or dress themselves or to avoid ordinary 
dangers, and they develop almost no command of 
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speech. Imbeciles are those whose intelligence cor- 
responds to that of normal children between three and 
seven years of age. They cannot progress beyond the 
first or second grade of school work, though they can 
perform simple industrial tasks under supervision. 
They gain some command of language but then ideas 
are very limited. Imbeciles, like idiots, must usually 
be placed in an institution or must receive constant 
care at home. Morons have mental capacities like 
those of normal children between eight and twelve 
years of age ( see Intelligence Tests). They may suc- 
ceed in school work up to the fourth or fifth grade, but 
they do not show good judgment in managing their 
own affairs. Under unfavorable circumstances they 
may become wayward or delinquent. 

Unfavorable heredity is the principal cause of 
feeble-mindedness, and is said to account for about 
two-thirds of all cases. The remaining one-third are 
victims of accidents or pathological conditions such as 
abnormal glandular function, birth injuries, or the 
after effects of serious diseases. 

No measures have been found to convert the feeble- 
minded into normal persons except in the case of 
cretins, who are mentally and physically retarded 
because their thyroid glands are not doing their 
proper work. But much is being done to improve the 
lot of the feeble-minded. Beginning about 1850, nearly 
every state in the Union has established institutions 
for them, and many private institutions have been 
founded. All together, they care for about one- 
twentieth of the estimated total number of feeble- 
minded in the country. Under the most successful 
methods of training, high-grade imbeciles and morons 
who are of stable disposition and reasonably indus- 
trious may ultimately become adjusted to life outside 
the institution. 

Special classes have been established for mentally 
deficient children in progressive school systems, 
though most such children are still being taught 
unsuccessfully in the regular grades. Research labo- 
ratories have been established for the study of feeble- 
mindedness and many university psychology labora- 
tories are paying particular attention to the subject. 
These scientific studies have shed a great deal of light 
on the understanding and training of the feeble- 
minded. They have also contributed to our knowl- 
edge of the mental development of normal children, 
and have had a marked influence in modifying meth- 
ods of education. 

Mental hygiene. We have long known that 
the laws of physical hygiene must be observed if the 
human body is to play its part well. Only recently, 
however, have we learned that there is a hygiene of 
the mind as well as of the body; that we can so direct 
our emotions and so adjust ourselves to our ever- 
changing environments as to make our lives happier 
and more useful. 

The chief aim of mental hygiene is to preserve and 
develop mental health. It deals with such aspects of 
life as envy and worry and anger and discouragement, 
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and teaches how to replace them with poise, courage, 
and contentment. It uses facts from any helpful 
source, especially those from philosophy, religion, 
psychology, physiology, anthropology, sociology, eco- 
nomics, and medicine. It organizes these facts and 
approaches results in an effort not only to solve prob- 
lems of the individual but also to increase our knowl- 
edge and arrive at a broader understanding. Mental 
hygiene, then, is a science in the making; an art com- 
parable to medicine; and a movement to stimulate 
interest in both the science and the art. 

The practise of mental hygiene may be defined as a 
scientific effort to develop and preserve the state of 
mind in which a person does the best work of which 
he is capable, lives with the least possible friction with 
his environment, and attains the greatest happiness 
in all phases of his life. Every human being, old or 
young, constantly faces the problems of making the 
most of himself and “ getting along ” with teachers, 
playmates, parents, and other people. 

Since the .principles of mental hygiene are most 
helpful when they are applied early in life, they are 
being used by parents, teachers, recreation super- 
visors, nurses, and physicians. Only a few specialists 
devote all their time to the practise of mental hygiene. 
With the exception of the home, the school is the best 
place for training persons to meet life properly. 

A person who is poorly adjusted to life becomes 
mentally, and sometimes physically, ill. Such cases 
should then be placed in the hands of a physician who 
is specially trained in that branch of medical science 
known as psychiatry. 

The term “ mental hygiene” belongs principally to 
the 20th century, although it was used in medical 
literature before 1900, and was the title of a book 
published by Isaac Ray in 1863. It came into general 
use in 1907, when it was applied to a movement to 
improve conditions in hospitals for patients suffering 
from mental disorders. This movement was started 
largely through the efforts of Clifford Beers, who set 
forth his personal experiences as a patient at such 
hospitals in his book ‘A Mind that Found Itself’. 

The Connecticut State Society for Mental Hygiene 
was established in 1908. Out of it grew a national 
organization the following year. It was named the 
National Committee for Mental Hygiene, at the sug- 
gestion of Dr. Adolph Meyer, who was one of the 
pioneers of the movement. Since then the term 
mental hygiene has been loosely used in medicine, 
psychology, education, social service, industry, and 
other fields for all efforts to promote mental health. 
This too-inclusive use of the term has led to much 
misunderstanding of mental hygiene and its valuable 
contribution to the happiness and efficiency of 
mankind. 

Mercerizing. John Mercer, an English dealer 
in cloth, announced in 1844 the chemical process for 
making cotton cloth look like silk which today per- 
petuates his name. The process consists in steeping 
the fabric, yarn, or thread in a solution of alkali 
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MERCHANT OF VENICE’ 


(caustic soda or caustic potash.) in a cool temperature, 
then putting it under tension, and lastly rinsing it. The 
process entails a shrinkage in bulk of about one-fourth. 
The cotton fibers, which were originally mere flattened 
spiral tubes, are drawn closer and made straight and 
translucent, so that they present a smooth surface 
that reflects the light with silklike luster. In the 
genuine process, which is expensive, the finish will 
not vanish when laundered. Cotton cloth thus 
treated is softer and stronger, and takes more brilliant 
colors in dyeing. Sometimes a variation in the caustic 
soda process is employed to give the modern crimped 
or crepe effects. 

‘Merchant OF VENICE’. In this comedy Shake- 
speare portrays the magnificent womanhood of Portia 
against the dark, malignant power of Shylock, the 
Jew. Bassanio, soldier and scholar, and the “best 
deserving of a fair lady”; Gratiano, the madcap wit 
in his following; Jessica, that “most beautiful pagan, 
most sweet Jew,” daughter of Shylock; and the 
“merchant of Venice” himself — Antonio “the kindest 
man” — form a galaxy of stars in this enthralling play. 
It contains, also, some of the greatest passages 
of Shakespeare’s dramatic writing. One of these is 
Shylock’s savage arraignment of his persecutors: 

Hath not a Jew eyes? Hath not a Jew hands, organs, 
dimensions, senses, affections, passions? Fed with the 
same food, hurt with the same weapons, subject to the same 
diseases, healed by the same means, warmed and cooled 
by the same winter and summer, as a Christian is? If you 
prick us, do we not bleed? If you tickle us, do we not 
laugh? If you poison us, do we not die? And if you 
wrong us, shall we not revenge? 

Another passage is Portia’s matchless lines in 
reply to Shylock: 

The quality of mercy is not strained, 

It droppeth as the gentle rain from heaven 
Upon the place beneath: it is twice blest; 

It blesseth him that gives and him that takes: 

’Tis mightiest in the mightiest: it becomes 
The throned monarch better than his crown; 

His sceptre shows the force of temporal power, 

The attribute to awe and majesty, 

Wherein doth sit the fear and dread of kings; 

But mercy is above this sceptred sway; 

It is enthroned in the hearts of kings, 

It is an attribute of God himself; 

And earthly power doth then show likest God’s 
When mercy seasons justice. Therefore, Jew, 

Though justice be thy plea, consider this, 

That, in the course of justice, none of us 
Should see salvation: we do pray for mercy; 

And that same prayer doth teach us all to render 
The deeds of mercy. 

MERCIER ( mer ' sya ), Desire Joseph, Cardinal 
(1851-1926) . From the beginning of the World War 
of 1914-18, there stood out among the inarticulate 
suffering people of Belgium a picturesque figure, 
preternaturally tall and thin, with jet-black, deep-set 
eyes, who wielded more power over countrymen and 
enemy alike than any other Belgian. His long black 
habit with its cardinal-red braid, the heavy gold 
chain and cross about his neck, the vide violet sash 
and black-skirted cassock, all served to emphasize 
the transparent whiteness of the firm face above 


MERCURY 

them — thin, scholarly, ascetic, with the expression of 
a man who knows what he thinks and measures 
what he saj r s. 

Such was Cardinal Mercier, the “Voice of Belgium,” 
w’ho with majestic scorn and yet superb self-control 
called the highest authorities of Germany to account 
for broken promises; who aroused the indignation of 
the civilized world by his “Appeal to Neutrals”; and 
who dared to tell his people, at a time when a German 
ruled in the seat of King Albert, that “the sole and 
lawful authority in Belgium is that of our King, of 
our Government, of the elected representatives of the 
nation. This authority alone has a right to our 
affection, our submission.” “God will save Belgium, 
my brethren, you cannot doubt it. Nay, rather lie 
is saving her,” was the burden of his pastoral letter 
on Christmas of the first terrible year. Every effort 
was made by the Germans to prevent his words from 
being heard, but these efforts were unavailing. He 
remained the central figure of patriotic resistance 
in Belgium. 

Even before the war the Cardinal was a most 
prominent figure. He was of Franco-Belgian origin, 
born in a quiet hamlet near the battlefield of Waterloo 
on Nov. 21, 1851. As a professor of philosophy in 
the University of Louvain, he was known as the author 
of many important works on philosophy and psy- 
chology, and his science and talent were so highly 
appreciated that when the Archbishopric of Malines 
became vacant in 1906 the pope called upon Professor 
Mercier to fill it. A year later he was created cardinal. 

Few foreign visitors have received such a warm 
welcome as did Cardinal Mercier when he visited 
America at the close of the World War. All classes 
paid the tribute due to one of the gentlest and most 
heroic figures of four years of war and oppression. 
MERCURY. This is the only metallic element that 
is fluid at common temperatures. It is from this fact 
that it receives its common name “quicksilver,” 
meaning “live” or fluid silver. The name “mercury” 
is given it from the fleet-footed Roman god Mercury. 

Pour a little of this silvery metal on a piece of 
paper and notice that it does not spread like water, 
but forms a flattened ball, which will form still 
smaller balls if broken up. It is very cohesive and 
dense, being about 13-g- times as heavy as water. 

Mercury has been known since early times. Its 
brilliance, great weight, and unusual quality of being 
a liquid metal attracted medieval alchemists, who 
used it in their attempts to transmute base metals 
into gold. Physicians, used it as a medicine. 

Some free mercury is found, but it occurs chiefly in 
the ore called cinnabar, a bright red mercuric sul- 
phide. It is easily separated by heating the ores in 
retorts and condensing the vaporized mercury. The 
world’s chief mine, the Almaden in Spain, dates from 
800 b.c. Italy and Spain have produced in recent 
years about 80 per cent of the world’s output. Next in 
production is the United States, followed by Russia, 
Mexico, China, Bolivia, and Germany. The United 
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States usually imports more than half of the mercury 
it uses. California, Oregon, and Nevada account for 
75 per cent of the United States production. Wash- 
ington, Texas, Arizona, Arkansas, and Alaska are 
other producing regions. 

Mercury freezes at 38° below zero (Fahrenheit) and 
boils at 674°; its great range between these two points 
and its uniform expansion under heat make it useful 
in thermometers and barometers, and in many sci- 
entific instruments. Its high boiling point makes it 
of value in a new type of power plant (see Steam 
Engine) . It is used in compensating clock pendulums, 
heat-control devices, gas pressure and tank gauges, 
for flow meters, and many automatic control instru- 
ments. As it is a good conductor of electricity, and 
liquid as well, it is used for making contacts in 
thermostats and for power con- 
trol switches. Mercury vapor 
is used in electric lamps of the 
ultra-violet ray type, and in 
rectifiers and oscillators. 

Other industrial uses are 
found for mercury in the 
manufacture of fulminates 
used in cartridges, in solders, 
in making pigments such as 
vermilion red (called "English 
mercury”), in fireworks, for 
wood preservatives, boiler 
compounds, and anti-fouling 
marine paints, and in some of 
the processes of manufacturing 
felt, glacial acetic acid, and 
caustic soda. 

Mercury penetrates many 
metals merely by contact, 
forming alloys with them called 
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MESOPOTA'MIA. Two great rivers, the Tigris and 
the Euphrates, are the heroes in the story of Meso- 
potamia, where legend locates the Garden of Eden. 
Its very name means the land between the rivers, 
and these powerful muddy streams have played an 
important part in its destiny since that far distant 
time when they began building up the alluvial plain 
whose rich acres push back the waters of the Persian 
Gulf. 

So fertile is this river basin that the barbarian 
nomads roaming with their herds over the pasture 
lands of the Arabian Desert on the west or the uplands 
of what is now Persia and Turkey on the east and 
north looked upon it with unending desire. Successive 
tribes swept down into it and fought for its possession 
at the beginning of history, founding their nations 
and falling in turn before more 
powerful foes. (See Babylonia 
and Assyria.) 

Archeologists have found on 
the Plain of Shinar, at the 
south of the old basin, remains 
going back as far as 5000 b.c. 
In that era the Sumerians, a 
non-Semitic people from the 
east, quitted their wandering 
tent-living existence and settled 
here to till the soil, build 
houses, construct irrigation 
systems, form governments, 
and create a civilization — per- 
haps the first in the world (see 
Civilization) . 

These Sumerians, whose 
cuneiform writing on clay tab- 
lets preserved their history, 
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was formerly much used in the 
extraction of gold and silver from ores. An alloy of 
mercury with tin is used to silver mirrors, while 
dentists use a silver amalgam for fillings. 

Drugs and chemicals account for almost 40 per cent 
of the total consumption of mercury. A familiar 
preparation is calomel (mercurous chloride, HgCl), 
which should not be confused with corrosive sublimate 
(mercuric chloride or bichloride of mercury, HgCb), 
a deadly poison used as an antiseptic. Mercuro- 
chrome, a complex dye containing mercury, is also 
an antiseptic. There are about 1,000 uses for mercury. 

Mercury is shipped and sold in 76-pound flasks. 
The consumption in the United States in an average 
year amounts to about 23,000 flasks. 

MERMAIDS. In ancient and medieval legends the 
mermaid was represented as a woman with a human 
head and body ending in the scaly tail of a fish. 
Many stories were told of mermaids enticing human- 
lovers to the depths of the sea. Mermen, the male 
counterparts of mermaids, played a less important 
part in legend. 


Their cities — Eridu, Lagash, 
Ur, Uruk, Larsa, and Nippur — flourished long before 
the dawn of history. Each of the strong Semitic 
desert tribes that conquered Mesopotamia during the 
next 2,000 years absorbed the Sumerian civilization 
and added to its luster as they brought under their 
rule the whole of the fertile crescent that circles the 
desert. The Akkadians excelled in sculpture. The 
first Babylonian Empire advanced commerce and 
banking, and handed the arch down to the great 
builders of the Assyrian Empire, whose first iron- 
equipped legions swept the crescent. Kish, and then 
Babylon, became great capitals, and fell as Assur and 
Nineveh gained in power. Nineveh left us the first 
known library. Babylon rose again after Assyria had 
destroyed it, rebuilt upon a grander scale by the 
Chaldean emperor Nebuchadnezzar (see Babylon). 

About 600 b.c., the Indo-European peoples from 
the northern grasslands, who later conquered and 
settled all Europe, started to drive the Semites from 
this prized territory. The Medes first took Assyria, 
then fell before Cyrus the Great, as the Persians 
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The Decline of Mesopotamia 

spread their empire to the Mediterranean, entering 
Babylon in 539 b.c. Alexander the Great died at 
Babylon in 323 b.c. after adding this land to his many 
conquests. Then Roman legions trampled the soil, 
but gave way in 363 a.d. before Persia, whose 
Sassanid kings established their capital at Ctesiphon. 
Finally a Semite people took Mesopotamia again in 
the 7th century a.d. as the - — ; i 

Mohammedan religion swept 
the Arabs into world power. iflSll 

Their califs built dazzling 
Bagdad for their capital ( see 
Bagdad). . 

The rise and fall of kings 
and nations meant little to 
the farmers plowing the fer- 
tile soil wet by the long 
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MESQUITE 

water is more than 60 feet -below the surface, and 
the plant has had to devote all its strength to the 
building of roots. 

The remarkable root of the mesquite is an important 
source of fuel in arid regions. The main or tap roots 
do not branch or grow much smaller until water is 
reached, so they can be dug from the ground or 
dragged out by oxen in pieces 15 to 20 feet long. 
The long pods which succeed the tiny greenish-white 
flowers are crowded with seeds set in a spongy layer 
of sweet pulp. The Mexicans and Indians dry these 
pods, remove the seeds, and grind them into coarse 
flour which is baked into nourishing and palatable 
cakes or tamales. The heavy hard wood is very 
durable and is much used for fence posts and house 
foundations. The leaves and pods make good stock 
feed, and the trunk yields two kinds of gum, one 

clear, like gum arabic, used 

in laundries and for mucilage 
and confectionery, and the 
§3^ other black, furnishing a use- 
ful dyestuff. The screw-pod 
mesquite is an allied species. 

.. " • ■ Scientific name, Prosopis juli~ 

■ — - r • ; flora. The mesquite ranges from 

— . - southern Colorado southward 


irrigation canals from the two rivers. Their f$|§ 
rich crops paid for palaces and temples and gf# 
armies, but the busy people cared little who | Ig 
ruled so long as the water flowed freely. The | fe 
Mongol invasions began in the 13th century. | ft: 
Timur Leng’s raid in 1393 almost depopulated jj If: 
Bagdad. Mongol hordes pouring in from the | y5 
east destroyed the precious canals as they | 
ravaged far and wide. The country did not | 
pass completely into the power of the Ottoman § 
Turks until 1638, but Mesopotamia never | 

• regained its ancient fertility, wealth, and splen- I 
dor. The ruinous rule of the Ottomans lasted | 
from 1638 until the end of the first World War, | 
when a new nation, Iraq, was formed and g 
Emir Faisal declared king ( see Iraq). j 

Mesquite ( mes-ket ', Spanish mes-ke'te). In | j 
the spring and summer on the arid plains of 8 •«. 
southwestern United States the bright green | -ijl 
foliage and the abundant fragrant flowers of i|f| 
the mesquite tree, or honey locust, give life and 
beauty to what would otherwise be dreary 
wastes, for it flourishes in regions too dry for tiillS 
any other woody plant. This it is able to do ^er 
because its roots can descend great depths to that t 
find a supply of water. Khors 

Its size shows where water can be found. If 0nen 
it is a shapely tree of ordinary height, water 
will be found within 40 to 50 feet of the surface of the 
ground; if it is only a lofty bush, the water will be 
deeper, from 50 to 60 feet, and if the stems extend 
up only about 3 feet above the ground, then the 
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The ruins of the ancient Tower of Samarra (above) on the Tigris River, 
near Bagdad. Natives believe it to be the Tower of Babel. However, 
that_ tower stood in Babylon and was destroyed long since. Below is 
a winged Assyrian bull that once guarded the palace of Sargon II at 
Khorsabad. It is 16 feet high and weighs 40 tons, and is now in the 
Oriental Institute at the University of Chicago, through the efforts of 
Dr. James H. Breasted (left). 

f the through Mexico as far as Chile and southern Brazil. The 
11 be growth of the stem is very slow. Trunks more than one 
, i foot in diameter are probably more than 100 years old. 
tenu -Q ame mesquite is also applied to various coarse low- 

, the growing tufted grasses of the West and Southwest. 





Processes of Metallurgy 


METALS 


METALS. About three-fourths of the 92 elements 
are classified as metals (see Chemistry). To the 
chemist, an element is a metal if its oxide forms a 
base with water, as do sodium and iron; and a non- 
metal if its oxide forms an acid with water, as do 
sulphur and phosphorus ( see Acids and Alkalies). Yet 
the line cannot be sharply drawn between metals and 
non-metals, for some elements, like arsenic and anti- 
mony, have properties characteristic of both. 

Ordinarily we think of metals as having certain 
properties, such as weight, hardness, malleability, 
ductility, and as having a crystalline structure capable 
of taking a polish, and 
as being good conduc- 
tors of heat and elec- 
tricity. But not all 
metals have these prop- 
erties. Mercury is a 
liquid; antimony and 
bismuth are brittle; 
sodium and potassium 
are extremely soft; lith- 
ium weighs little more 
than half as much as 
water. Metals vary 
greatly in their melting 
points, from mercury, 
which melts from the 
frozen state to a liquid 
at 38° below zero F., to 
tungsten, which is 
believed to melt at 
about 5,900° F. They 
also vary in chemical activity: some metals, like 
potassium and sodium, combine vigorously with even 
cold water; some, like gold and platinum, react only 
with the strongest and most active chemical agents. 

Many metals have properties in the pure state that 
are undesirable to man, and as a consequence most of 
the metals we see in common use are either alloys or 
compounds ( see table with Alloys). Table silver, gold 
coins, aluminum pans, the metals of tools and machin- 
ery, of skyscrapers and locomotives, are alloys. Pure 
iron, for example, is too soft to be of much value; so 
it is used most frequently as steel, a compound. Small 
quantities of metals such as chromium are sometimes 
alloyed with steel for hardness. 

Some metals are found in the pure state, but' by 
far the greater part of them are in combination with 
other elements in the form of sulphides, oxides, car- 
bonates, and silicates, usually mixed with rock and 
earthy materials ( see Minerals).. Lead, zinc, iron, 
copper, chromium, nickel, and mercury, are among 
the common metals found in combination in ores. 
Some metals are quite rare, and tons of ore must 
be treated to recover even a small amount of the 
pure metal. Among the rare metals are rubidium, 
titanium, cesium, and radium. The latter, one of the 
most expensive, belongs to the same chemical family 
as calcium, one of the commonest of all elements. 


The recovery of metals from their ores is the science 
of metallurgy, involving many mechanical and chemi- 
cal processes. Metal-bearing portions of the earthy 
material are first separated by various ore-dressing 
processes — grinding, sifting, and washing — the heavier 
particles sin kin g to the bottom, while the mud and 
rock are washed away. 

Methods Used in Metallurgy 

The froth flotation process is important in concen- 
trating ores, especially sulphides of copper, lead, and 
zinc. It can be used to separate finely divided metallic 
gold. The finely ground ore is mixed with water and 

an oily material, and 
then air is blown 
through the mixture, 
forming a thick froth 
on the surface, to which 
cling the oily, fine par- 
ticles of metal. If the 
ore is a sulphide, 
the concentrate thus 
obtained is roasted, 
changing the metal to 
an oxide as the sulphur 
burns out and changes 
into sulphur dioxide. 
The oxides of the metal 
thus obtained are more 
readily reduced to 
metallic form. 

Zinc ores are roasted, 
leached with water and 
then with sulphuric 
acid which dissolves the zinc and precipitates lead 
and other metals that may be present. The pure zinc 
is then separated by electrolysis (see Electrochemistry) , 
which produces pure metal. 

Gold and silver are sometimes removed from finely 
ground ores by using mercury, which takes the metal 
from the ore in an amalgam; sometimes they are dis- 
solved by cyanides. Silver is sometimes separated 
from gold electrically, and by passing chlorine gas 
through a melted mixture of the two, separating the 
silver as a chloride. They are also purified by the 
cupellation process, in which they are heated in cupels, 
or porous clay cups, the impurities being oxidized and 
absorbed. Finely divided zinc is used in some meth- 
ods of refining gold and silver by precipitation. 

Aluminum is produced by electrolysis of molten 
mixtures of aluminum salts (see Aluminum), a method 
applicable to magnesium and beryllium, two light 
metals not yet in general use. The alkali metals and 
alkaline earth metals can be recovered by electrolysis 
of their hydroxides (see Alkali Metals and Alkaline 
Earth Metals). 

The commonest ores of iron are oxides and carbon- 
ates, and are treated by heating in a blast furnace, 
with a flux, usually of limestone, to reduce the fusion 
temperature and to aid slag formation with the silica 
present, and with coke to take up oxygen. If sulphides 


ONE PROCESS IN REFINING COPPER 



Ball mills, like those shown above, are used to pulverize certain ores. 
Thousands of steel balls are tumbled about in the revolving cylinders 
and grind the ore to the desired fineness. 
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The Age of Metal 


METAL WORKING 


are present, the ore may first be roasted. ( See Iron 
and Steel.) 

Metallic ores make up the greater part of the 
inorganic world, such as clays, which contain alumi- 
num, iron, magnesium, and calcium; limestones, con- 
taining calcium and magnesium; and many other 
minerals containing iron, copper, zinc, and lead. 


Few metals are necessary to either plant or animal 
life. The important exceptions are iron, a constituent 
of blood; calcium, which as a phosphate forms the 
greater part of the bony structure; sodium, potassium, 
and magnesium. Of secondary importance to life are 
copper, aluminum, and manganese. Minute quanti- 
ties of them are found in the average balanced diet. 


The WORK of SMITHS of Many AGES and COUNTRIES 


j^/£ETAL WORKING. Many thousands of years 
ago men pierced bits of gold for beads or ham- 
mered them into crude ornaments — probably the first 
use of the first metal known. Much later, but still so 
long ago that we cannot date it, copper was discovered 
and became of great use. Even today these two 
metals may typify the extremes of achievement in 
metal working — the delicate and decorative use of 
gold in the arts, and 


the severely practical 
use of copper in the 
industries of this elec- 
trical age. 

Copper ushered in 
the Age of Metal, the 
beginning of a long and 
amazing development 
that has given us thou- 
sands of products, the 
steel framework of our 
skyscrapers, our loco- 
motives, automobiles, 
and airplanes, and 
innumerable machines 
to make the world’s 
goods in quantities. 

Both utensils and 
weapons were made of 
copper, and when it 
was discovered, prob- 
ably by accident, that 
fche admixture of tin 
formed a hard bronze, 
metal working was 
given an impetus that 
has lasted until today. 

Bronze made excellent 
castings, and was used 
by the Assyrians, 

Egyptians, Cretans, 

Greeks, and Romans 
for statues and orna- 
ments, as well as for 
commoner articles. Museums show an astonishing 
array of Bronze Age relics — chisels, ax and spear 
heads, decorated swords and daggers, ornamented 
vases and bowls, shields, and later dated mirrors, 
chairs, tables, statues, and portrait busts ( see Bronze). 

In later European times, metal workers produced 
such works of art as the tomb of Maximilian I in 


ROMAN AND GREEK METAL WORK 



The Greek drinking cup of bronze, at the top, was found near Delphi, 
and is believed to date from the 3d century B.C. Immediately below is 
a Roman libation bowl, made of silver, found near Backworth in Eng- 
land. At the bottom, left, is a Roman cup, of heavy silver, with a bold 
decoration of olive leaves and fruit. At the right is a Greek mirror, of 
bronze, engraved with figures of Aphrodite and Pan. The handle is' 
missing. The other side was polished for reflecting. 


Vienna, with its 28 bronze statues, executed by Peter 
Vischer of Nuremberg; or the colossal Perseus in 
Florence, by Benvenuto Cellini. Ponderous church 
doors, great bells, candlesticks, crucifixes, shrines, 
altars, fonts, inkstands, door knockers, hinges, and 
handles were cast in bronze and worked by artists of 
note. Cellini, Lorenzo Ghiberti, and Michelangelo in 
Italy, and Germain Pilon and Jean Goujon in France 

distinguished them- 
selves as consummate 
artists in metal. 

Brass, an alloy of 
copper and zinc, was 
little used until the 
Middle Ages. Then 
followed brass castings 
and repousse (relief) 
work. Pulpits and lec- 
terns, often topped by 
eagles, pelicans, or grif- 
fins in brass, massive 
candlesticks, and chan- 
deliers were made for 
churches. Firedogs, 
wall sconces, locks, and 
utensils were made by 
the brass workers ( see 
Copper and Brass). 

Gold and silver were 
used by nearly all the 
ancients for jewelry, 
coins, and vessels. 
Cups and jugs of the 
precious metals were 
ornamented by the 
Romans with scenes, 
figures, flowers, and 
conventional designs. 
Roman plate of later 
times was simpler, with 
border decoration 
chiefly. 

In later times Euro- 


pean goldsmiths produced such notable pieces as the 
gold cross of Justin II and Sophia in St. Peter’s, 
Rome, the Gourdon gold chalice and paten, the chalice 
by Duccio of Siena, and the Cross of the Angels at 
Aviedo, Spain. Table service was crowded with the 
ornamental detail of the Renaissance, like the Cellini 
saltcellar made for Francis I, or of austere simplicity 
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METAL WORKING 



Iron in the Arts 


like that of 18th-century 
Georgian England. 

Lead was used by the 
Greeks for statuary; 
and the Romans used 
it for water pipes. Eng- 
lish lead coffins showed 
fine artistry; and retain- 
ers' badges from feudal 
times are to be found in 
all museums. Probably 
the highest artistic 
employment of lead is 
in the English garden 
statuary and fountains. 

Lead has many uses 
because it is durable. 

Pewter, originally an alloy of tin and lead, but 
now usually of tin, copper, and antimony, became a 
favorite medium. The Chinese, Chaldeans, Egyptians, 
and Greeks probably worked with it, and it was used 
by the Romans during their English occupation. 
Durable, and yielding to shaping, 
it found wide use for tableware and 
decorative objects as early as the 
14th century. Continental workers 
produced many beautiful plates and 
vessels of pewter; but British crafts- 
men used it more extensively. In 
Elizabethan times, it was common 
for cooking utensils, flagons, com- 
munion services, and table sets. 

In colonial America, much of the 
tableware was of pewter, some of 
it brought from Europe, but most 
of it produced by colonial crafts- 
men. Little decoration except a 
slight engraving was used, the 
charm depending on strong outlines 
emphasizing utility. The heyday of the craft came 
between 1750 and 1850; of late years there has been 
a revival of interest in pewter. (See Alloys.) 

Iron responds readily to working and artistic treat- 
ment. Iron supplanted the softer bronze for weapons, 
and legends grew up about swords and the great 


smiths who made them. 
By the middle of the 
16th century the Euro- 
pean armorer occupied 
the highest place among 
the craftsmen, as did the 
Arabian armorers of 
four centuries before 
(see Damascus), and the 
Japanese armorer of the 
Samurai period. On his 
skill depended protec- 
tion, freedom of move- 
ment, and appearance. 
With the Renaissance 
the trade began to die; 
graceful simplicity of 
design and nicety of construction were replaced by 
etching, engraving, embossing, and inlay work (see 
Armor) . 

Iron had other uses besides weapons and armor. 
It was used by the Assyrians and Egyptians; and by 
Roman times was in common use, 
for both practical and artistic pur- 
poses. In the Middle Ages, and 
later, we find firebacks, fireplace 
implements, ornate lanterns, es- 
cutcheons, candlesticks, and screens 
of intricate design. Massive 
doors with heavy iron mountings, 
hinges rich in ornamental design, 
intricate locks, and formidable 
knockers, add to the impressiveness 
of many historic buildings. Elabo- 
rate gates and grilles, such as that 
protecting the tomb of Edward IV 
in St. George's Chapel in Windsor, 
are found throughout Europe. 
Similar modern work is popular. 

In the Orient metal work was developed with a 
high degree of artistry. Persian and Indian brass work 
is well known, and the fine tracery of damascened 
objects was perfected in the Orient. Unusual gold 
work characterizes the work of the Javanese. The 
Chinese produced brass and bronze art, some of 


BRASS WORK OF COLONIAL AMERICA 
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These brasses are typical of the period preceding 1800 in the United 
States. The andirons, above, and the pierced brass fender, below, 
are colonial in design and execution. 


WORK OF A MASTER GOLDSMITH 



This gold saltcellar was made by Ben- 
venuto Cellini for Francis I of France, 
and is now in the museum at Vienna. 


CRAFTSMANSHIP OF DIFFERENT COUNTRIES AND AGES 
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a sta . ndin S cup of silver, in the form of a unicorn, made in Nuremberg in the 16th century. Bizarre cups of many odd 
shapes were popular at that time. In the center is a beggar’s bowl from Persia, made of watered steel, inlaid with gold and banded 


with texts. At the right is a bronze incense burner in the 'shape* oLa duck, "made Tn^ JaVan" m^the^ 1 7th%entury? 




Metals in Modem Art 




METAL WORKING 


WORK IN PRECIOUS METALS BY ANCIENT AND MODERN SMITHS 



At the left is some modern silver, typical of a fine type of 20th-century work. At the right are gold plates and water bottles, and 
gold ornaments made centuries ago by Peruvian metal workers. Below are two Chinese "iron pictures.” 


exceptional beauty, in many different 
periods, now sought by collectors. Their 
17th-century iron work is most unusual, 
pictures being made on screens with the 
metal, achieving lines and effects of al- 
most unbelievable fineness and grace. 

The Japanese drew upon China in 
many of their artistic endeavors, but 
many of their techniques are their own. 
Iron sword guards show originality of 
design, while many bronze articles, par- 
ticularly vases, trays, and small figures 
are collectors 7 items. Artists developed 
colored metallic alloys for inlay pur- 
poses, and utilized such unusual meth- 
ods as cloisonne (see Enamel- 
ing), inlays in middle relief, 
and decorations in high relief, 
sometimes cast with the ob- 
ject. Today excellent work is 
being done in silver vases, 
incense burners, bowls, in 
strangely realistic- figure 
groups, and in hammered 
work (see Japanese Art' and 
Architecture) . .’tjfrwrtp 

In European, countries 
ornamental metal working 
still holds a prominent place.. 

Germany put a new stimulus 
into silverware- manufacture- 
by wo rkin g, out designs- that' j lp^: rv§i 
take into consideration both 
the limitations and capabiii- 
ties of. machines.. It thus 
opened the- market for sternly 
modem silverware- that is 
both artistic in its essential 
simplicity and. geometric- y 
strength, and. yet radically j 

different from designs com- A - .. 

.. T T t Tins' aaau 

mon in handmade- ware.. Consigner c 
Germany also- startifed tlie 

world with tables, chairs., and to* bo fount 
.. ... v y arciiitecirri 

other iurnnure or mem!,, and 



23 


<&r P 

Mm 


1 


ORNA.MHNTAL GRILLE WORK OF IRON 
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was soon joined by the United States, 
which now produces even larger quanti- 
ties of rnetal furniture using aluminum 
tubing, bronze, chromium olating, brass, 
silver, and copper. 

The French excel in the use of brass 
and copper for work of high artistic 
merit, such as fire screens, andirons, 
book ends, and mirrors. The United 
States has done more in striking com- 
binations of steel with mountings of 
bronze, silver, and aluminum. 

Modem rnetal workers in the purely 
commercial and practical field, such as 
steel workers, machinists', sheet-metal 
workers, and welders' are 

respected craftsmen and v/ell 

paid. The machinery used in 
the metal-working industries 
is complicated to a high 
degree. Metal is formed by 
drawing, extrusion, spinning, 
die casting, by automatic 
screw' machinery of various 
kinds, as well es by modern 
adaptations of old methods 
of casting, forging, and roll- 
inao Metals are being' used- to 
a larger extent; even houses 
are being constructed with, 
j- metal members, like sky- 
■ scrapers. One of the modern, 
developments m the rnetal 
is! industries fs the introduction 
and improvement of the 
lighter metals, such as alu- 
minum. and magnesium, and 
the adaotatmn of them,, or 


Tliis bBautiftiil wraugiit-iraii: grille iix tlie cnaxceL at 
Consigner CHuneil ari tie; Palazzo- deila: Sigaoria*. fix Siena, 
Itai&. was: tire work: ail STccaia dr Paata v in. 14-3'c* It id 
tvpiiAil a£ Hundreds: at arlier sucir pieces- ar crartamaxsnirj 
ta.> be. faunal iix many cities' of jiiirape.. ia recent" year? 
arciiiresiirimvaagain: made anransive use arfiaxd-wrauglri 
iron ,. iix grilles', garss.axd railings* 


use at rnetal nr the artsy and 
the= everriucreasmg; number 
of machines*: of production, 
nrovrde- a livelihood, for more 
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]\ /TETEORS and Meteorites. When we look up into 
-‘-’'I the sky on a clear night, we often see a “shooting 
star” — a bright object which flashes swiftly across 
the heavens, and disappears. What is it? Where did 
it come from? Where did it go? 

Men have asked these questions since the earliest 
days; but not until modern times have the answers 
been known. Today, however, we know that these 
flashes occur when bits of matter — stones, rocks, or 
lumps of metal — are drawn to the earth from outer 
space by the force of gravity. If they overtake the 
earth in its orbit, the}'' may strike with a speed of some 
7 miles a second; if they collide head-on, the speed 
may be 49 miles a second. But at either speed the 
object compresses and heats the air to such an extent 
that the object takes fire. Usually it burns com- 
pletely before it can strike the earth. 

Some of these bits of matter strike the earth before 
they can be completely consumed. Then we can 
learn what they contain. We call them meteorites , to 
distinguish them from the meteors , which burn up in 
the air. We know that meteors have the same mate- 
rial, by examining their light with a spectroscope ( see 
Spectrum and Spectroscope). 

Where does the matter come from? It was thrown off 
from the sun when the planets were formed, or was left 
when various heavenly bodies broke up ( see Planets) . 
Most bits are so small that several thousand could be 
held in one hand. Perhaps 20 million specks of this 
cosmic dust enter the atmosphere every day. 

Meteors often travel in swarms; and a swarm strik- 
ing the air causes a brilliant display called a meteoric 
shower . Some swarms travel in regular orbits through 


the solar system, and the earth meets them regularly. 
One such swarm, called the Leonids, is encountered 
every year, but only once in 33 years does the earth 
enter it completely enough to cause a brilliant display. 
This happened in 1799, 1833, and 1866; but the dis- 
plays in 1899 and 1933 were slight, probably because 
the planet Jupiter had pulled the swarm somewhat 
out of its regular path. . 

When Meteorites Hit the Earth 

Most meteorites are small, but a few are huge. The 
largest one known, which fell nobody knows when, was 
discovered in 1929 near Grootfontein, South Africa; it 
weighs from 50 to 70 tons. A still larger mass fell 
June 30, 1908, near the Stony Tunguska River in 
Siberia. Prof. L. A. Kulik explored the site in 1927 
and found the earth was heaved up in waves for miles, 
and that trees had been killed by an explosive blast for 
25 miles around. This meteorite, or perhaps swarm, 
may have weighed 40,000 tons. An even larger mass 
formed Meteor Crater, near Canyon Diablo in Arizona, 
a crater 4,150 feet across at its widest, big enough to 
engulf downtown New York; 150 million tons of rock 
were thrown out of the hole. The amount of erosion 
indicates that the crater is from 2,000 to 5,000 years 
old. Fortunately, such huge masses seem to strike 
the earth only once in several centuries. 

Whether large or small, all meteorites are made 
either of stony material, or metal, or a mixture of 
stone and metal. The stony ones are called aerolites, 
the metal ones siderites, and the mixed ones sidero- 
lites. The principal metal found is iron, combined 
with nickel and traces of copper, cobalt, and rare 
metals. Atmospheric gaseous elements are found, but 
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LIFE AND DEATH OF A METEORITE 
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A meteor ordinarily travels quietly along in its regular orbit through space, as shown above. But when it comes near a planet such as 
our earth it plunges headlong toward its great neighbor. Its passage across the sky is often followed by a sound like distant thunder. 
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Heat caused by friction with the earth’s atmosphere, which resists sucn terrific speed, ignites the rushing mass, so that it is seen as a 
streak of fire (above). But the flaming trail lasts only a few seconds, for the meteor bursts against the air pressure, or buries itself 
in the earth. Evidence of its fiery flight is found in the glossy black crust which identifies most meteoric fragments. This appears in 
sharp contrast to the usual light gray interior speckled with metallic iron. 
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T . . Q «: rn i aI1 e nicture gives an idea of the tremendous pit near Winslow, Ariz., which is believed to have been made by a meteorite. 
MAtPnr Crater vawns four-fifths of amile wide and 570 feet deep. Its slopes are strewn with pieces of crushed boulders, and mete- 
irir irnn A scattered within a five-mile radius outside. Scientists are digging for the meteorite itself, for the mass which hollowed 
one iron is scattered witmn a such a bowI may contain meta i s WO rth half a billion dollars. 
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no new element has been discovered. One peculiarity 
of meteoric iron is a special kind of crystallization 
which is unknown on earth. 

Armor plate was first made as a result of the knowl- 
edge gained through analysis of meteorite composition. 
In cutting up iron 
meteorites it was 
found that those 
having 90 per cent 
of iron and about 
10 percent of nickel 
were very hard and 
extremely difficult 
to slice. By mix- 
ing iron and nickel 
in the same pro- 
portions a steel was 
made which was 
harder and tougher 
than any known at 
that time. 

Meteorites have 
caused little dam- 
age, though it is 
recorded that in 
India a man was 
actually killed by one of these stones from the sky. 
On April 26, 1803, between 2,000 and 3,000 stones 
fell in France m an area of less than 30 square 
miles. Many have been observed and picked up in 
the United States. Admiral Peary, the discoverer of 
the North Pole, transported from Greenland a huge 


stone weighing 363^ tons which is thought by Inar ^y 
to be a true meteorite. C>nly a guess can be made 
as to the number of meteorites which reach the earth 
in a year; it may be as few as 70 or as many as 3,000. 
So far as we know, these meteorites, fragments of 

exploded worlds, 
may have traveled 
into the solar 
system from the 
outermost depths 
of space. In the 
course of their 
journey towards 
the sun, the earth 
strikes across their 
path, and what is 
virtually a collision 
occurs. 

Many swarms of 
meteors seem to 
fall from a single 
point in the sky 
which is called the 
“radiant,” and the 
various swarms or 
groups are named 
for the constellation in which the radiant appears to 
lie. Thus we have Leonids, the Perseids, the Lyrids, 
and the Andromedes. The Leonids are active every 
year in November, but other groups appear in 
August, April, September, and October. Planetary 
attraction often changes the location of the radiants. 



This tremendous mass, weighing over 15 tons, fell to earth near Willamette, 
Oregon. The friction of the atmosphere, setting it afire, is believed to be in part 
responsible for the pitting of its surface, though most of the erosion was due to 
the rusting away of the iron contained in the meteor as it lay in the ground after its 
fall. The chair beside the meteor gives you a measure of its great size. 



MACHINES that MEASURE ELECTRICITY, GAS, and WATER 

Devices that Keep Your Accounts with the Public Service Companies — The Little 
Motor that Measures the Electric Current and the Bellows that Pump up 
the Gas Bill — Two Types of Water Meters 


TV yTETERS. In the basement of a city home you 
1V-L -^11 usually find two, if not three, kinds of 
meters, which measure the quantities of gas, elec- 
tricity, and sometimes 
water, used on the prem- 
ises. 

The meter in general 
use for measuring electric 
current is called a motor- 
meter, for it operates some- 
what like a small electric 
motor ( see Electric Gen- 
erator and Motor). The 
current consumed passes 
through the meter over 
coils of electric magnets 
setting up a magnetic field 
of force. These forces 
act upon a metal cylinder 
or disk that is free to 
rotate on a pivot turning 


a tiny shaft, just as the shaft of an electric motor is 
operated by similar magnetic forces. The more 
current used the faster it turns, so the number of its 

revolutions indicated on 
the dials measures the 
amount of current passed 
through the meter. The 
cylinder is pivoted on a 
sapphire or diamond jewel 
to reduce the friction as 
much as possible. The 
wearing of this jewel point 
causes the meter to run 
slow and most electric 
meters tested after long 
service are found to run 
slow rather than fast — a 
fact which may give the 
customer some satisfac- 
tion. The turning shaft 
operates the first disk and 
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(Showing number of 
kilowatt-hours consumed 
during the month.) 



5 
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To read your electric meter, look at the first dial on the right. 
Set down the lower of the two figures between which the arrow 
is pointing (if between 9 and 0, read 9). Do the same for the 
other dials. Subtract from this the reading on last month’s 
bill, and you have the number of kilowatt-hours you have used. 
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| How the Gas Meter Works 

the cog-wheels operating all the disks are geared 
together in such a way that a revolution of the hrst 
disk will move the second a fraction of the distance 


“I N S IPES” 

J Gas from Main 
enters here. 
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METERS! 

around its dial and the second disk will move the 
third and so on, the disks 

tens, hundreds, and thousands of ^^^Kbers 
The gas meter has two gas-tight cnamoe 

, each having a leather bellows arrangement. 

The disks of the bellows are connected m 
such a way that when one bellows exp ^ ® 
•nere j ± be 0 ther contracts. The very best grad 

i leather must be used in making the bellows 
! and it must be frequently renewed, for m 
order to be gas-tight it must stand a pres- 
sure as high as 200 pounds. _ Gas for the 
1 . 1 burners is drawn, first from inside of one 
• A valves be j] 0WS) then the other. The valves are 5 so 
a valve arrano-ed that gas from the mains is supplied 

“ ?X D chamber S surrounding the bellows which 
f outer is being emptied. The pressure in the chamber 
fu h nof er squeezes gas from the bellows the chamber 
Gas contains into the burners as needed. Mean- 
E ieHows while the other bellows is expanding, this 
empty ([raws in gas from the surrounding ckambe , 
which has been filled by the previous operation 

I of the meter. When one bellows is empty the 

mm : valves shift and reverse operations.. Mecn- 

ifelf anism is provided whereby tlie shifting o ie 

Iff \ valves operates the small drive shaft to the 
fef cog-wheels of the dials, so that the num er o 

If revolutions indicates the number of times the 


r F Outer 
i chamber 
i full of 
; Gas 


Gas first enters the triangular chamber (B), h h and admit 

to show the valves b Y n t his chamber is a bellows (E) 

gas i to the back -chamber : (F)- ** valve to the pipe supplying 
with its interior connected taxons* * releasing gas from 

the burners. As soon as a burn f r . (F) forces the 

inside the bellows, the P r £ssur moves in, it pushes out, 

diaphragm of the bell ^ s diaphragm of the front bellows 

by means of a connecting rod, th e < liapnra ^ chamber (G) . This 

(D), which now sucks in gas - fr ’C been filled by a previous 

chamber, you must underst; the’back bellows has been emptied 
stroke of the m«ter. When ba C k valve in the triangular chamber 
in the manner described, the back vaiv^ admitting gas mto the 

(B) closes, and the c® fmnf bellows inward, and so the 

chamber (G). Th \ s J° r £ e 4ichanical heart. The system of rods 
pumping goes on, like » mechanic! ainea Qn the dials and tells 

sra SSSS dial shows 



readi ng this month 
' df-ADING last month _ 

DIFFERENCE 

(Showing number of cubic feet of 
gas used during current month) 


~ 5l5|8l0l0 
52200 
16 0 0 
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‘i_ mechanism which measures the amount of 

Here you see ™ every month. The current passes 

measure of gas in the gas-chamber has been used by 
the customer and the scale on the dial shows just 
bow many 100’s, 1,000’s, and 10,000’s of cubic feet 
of gas have actually passed through. 
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The water supply furnished to large consumers and, 
in some cities, to all consumers, is measured by 
devices which generally operate on the same principle 
as the gas meter. As compartments fill and empty, a 
shaft is turned, and dials show the number of cubic 
feet of water used in a given time. Another meter, 
especially valuable when large quantities of water 
are to be measured, is known as the- Venturi type. 
This meter makes use of the fact that in a tapering 
pipe the pressure changes when the velocity of 
flow increases. The pressure, therefore, indicates 
the velocity; and the velocity in turn indicates the 
amount of water which passes in any given time. The 
Venturi meter is nothing but such a constricted pipe 
with devices which record the changing pressures at 
different points. Usually the record is made in terms 
of hundreds or thousands of gallons. 

The word "meter” (from the Greek metron, "measure”) is 
also applied to the basic unit of the metric system (see 
Metric System). 

METRIC SYSTEM. Americans, accustomed to the 
easy decimal system of dollars, dimes, and cents, 
would feel it a bitter hardship to be compelled to go 
back to British pounds, shillings, and pence. Yet in 
the measures of weight, length, and capacity com- 
monly used in trade (see Weights and Measures) 
there are irregularities and absurdities beside which 
those of the British coinage are a mere nothing. 

Scientific men the world over use the decimal 
“metric” system for weights and measures ; and many 
countries besides France, in which it originated, have 
adopted it for trade and commerce and all the pur- 
poses of daily life as well. In fact, the English- 
speaking countries are almost the only progressive 
countries which have not yet adopted the metric 
system for all purposes. 

The metric system is so simple that it has been 
said that a man cast on a desert island with a cubic 
centimeter measure (two-fifths of an inch each way) 
graduated in millimeters could with it reconstruct 
all the measures of length, capacity and weight, and 
measure with scientific accuracy everything on the 
island, from the length of a bee’s wing to the height 
of the mountains and the area of the island itself. 

The fundamental metric unit of length is the meter , 
which is a little more than a yard (39.37 inches). 
Dividing the meter by 10, 100, and 1,000 gives the 
smaller units, distinguished by the Latin prefixes 
deci-, centi and milli-; multiplying by the same 
numbers gives the larger units, distinguished by the 
Greek prefixes deka-, hekto-, and kilo-, as in this table: 


10 millimeters (mm.) 
10 centimeters 
10 decimeters 
10 meters 
10 dekameters 
10 hektometers 


1 centimeter (cm.) 
1 decimeter (dm.) 
1 meter (m.) 

1 dekameter 
1 hektometer 
1 kilometer (km.) 


' The units most used in actual measurements of 
length are the millimeter (about inch), the centi- 
meter (about -finch), the meter, and the kilometer 
^about f mile — 3280.8 feet, to be exact). 


In surface measure the most common unit is the 
hectare (10,000 square meters), equal to 2.471 acres. 

A hollow cube measuring 10 centimeters on. each 
edge would hold 1 liter, the basic unit of capacity in 
the metric system. It is about equal to 1 quart a 
little more than our liquid quart and a little less than 
our dry quart. It is divided and multiplied to .make 
the smaller and larger units, respectively, as is the 


meter : 


10 milliliters (ml.) 
10 centiliters 
10 deciliters 
10 liters 
10 dekaliters 
10 hektoliters 


1 centiliter (cl.) 

1 deciliter (dl.) 

1 liter (1.) 

1 dekaliter 
1 hektoliter (hi.) 
1 kiloliter 


The cubic capacity of a liter, it will be seen, is 1,000 
cubic centimeters. The liter and the hektoliter are 
the units in this table chiefly employed. . Dry and 
liquid measures are identical in the metric system; 
but where the metric system is employed in commerce 
there is the same tendency to buy and sell by weight 
instead of dry measure. 


One milliliter of pure water weighs 1 gram, the 


basic metric unit of weight, 
for larger and smaller units, i 
10 milligrams (mg.) 

10 centigrams 
10 decigrams 
10 grams 
10 dekagrams 
10 hektograms 
10 kilograms 
10 myriagrams 
10 quintals 


Multiplied and divided 
gives : 

1 centigram (eg.) 

1 decigram (dg.) 

1 gram (g.) 

1 dekagram 
1 hektogram 
= 1 kilogram (kg.) 

= 1 myriagram 

= 1 quintal (q.) 

= 1 metric ton 


The milligram and centigram are chiefly used in 
exact scientific work. The units most used in the 
ordinary transactions of life are the gram, a little 
more than ounce; the kilogram, a little more 
than 2 pounds (2.2046 pounds avoirdupois); the 
quintal, about 220 pounds. 

When the metric system was adopted by the 
French National Assembly, in 1791, it was decided 
to take as the value of the meter the ten-millionth 


part of the distance on the earth’s surface from the 
pole to the Equator. It was hoped thus to have a 
natural and invariable standard from which all the 


values of the metric system could be recovered if by 
accident the physical standard should be lost — as has 
happened to the physical standards of some other 
systems. The original calculation, it has been found, 
was subject to a slight error. The international 
standard meter and kilogram are made of platinum- 
iridium and kept at the International Bureau of 
Weights and Measures near Paris. 

MFTZ, Fhance. On Nov. 10, 1918, the American 
armies in France were preparing a blow at the German 
lines, which had as one of its principal objects the 
isolation of the strongly fortified city of Metz, in 
what was then German Lorraine. But the blow was 
never delivered, for the next day the armistice put 
an end to the fighting in the World War of 1914-1918. 
Eight days later the French entered the city. In June 
1940 Metz again passed into German possession. 
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Metz is situated on the Moselle River and is a part 
of the “ middle strip” which has been disputed between 
Germany and France almost since the days of Charle- 
magne. It successfully resisted a great siege by the 
Emperor Charles V, in 1552, and played an important 
part in the Napoleonic campaigns. The second 
famous siege of Metz occurred when Marshal Bazaine 
of the French army shut himself up in the city on 
Aug. 19, 1870, with nearly 200,000 men and remained 
inactive within its walls until he was compelled by 
lack of food to surrender to the Germans on October 
27 following. At the close of the Franco-Prussian 
War the German general Moltke insisted that this 
fortress city, together with a great part of Lorraine 
and all Alsace, must be taken from France. France 
yielded, but fortified Verdun 35 miles farther west. 

Next to the tremendous system of fortifications 
developed by the Germans, the most interesting things 
about Metz are its fine Gothic cathedral (founded in 
1332) and the traces of its ancient Roman aqueduct. 
The chief industry is the manufacture of textiles. 
Population, about 83,000. (See Alsace-Lorraine; 
Franco-Prussian War.) 

MEUSE (muz) river. This historic river of west- 
ern Europe figured prominently in modern wars. In 
1914 the Germans took Liege, on its eastern bank; 
and in 1918 the Americans advanced along its western 
bank and captured Sedan. Again, in May 1940, the 
Germans swept through Liege, and were victorious 
in the “Battle of the Meuse” from Namur to Sedan. ■ 

Rising in northeastern France, the Meuse flows 
north into Belgium, where it receives at Namur its 
chief tributary, the Sambre, almost doubling its vol- 
ume. It then flows northeast across Belgium, and 
enters Holland, where it is called the Maas; sweeping 
in a great curve around to the west it joins the Waal, 
an arm of the Rhine, and finally reaches the North 
Sea, about 20 miles below Rotterdam. 

A most interesting feature of the Meuse is its dis- 
appearance beneath the ground for a distance of over 
three miles shortly before it enters Belgium. The 
Meuse is in effect, though not actually, a tributary 
of the Rhine. The direct distance from its source to 
its mouths is only 230 miles, but because of its many 
windings it consumes 560 miles in its course. Its 
larger tributaries (besides the Sambre) are the Ourthe, 
which pours in its waters at Li6ge, and the Roer, 
which joins it in southern Holland. 

The commerce of the Meuse is probably only 
exceeded by that of the Rhine. A series of canals in 
Belgium and in Holland make it navigable for 360 
miles of its course, and another canal extending to 
the Saone has linked it with the great river system 
of France. 

From the ancient days when its valley was furrowed 
with old Roman roads leading from Gaul to southern 
Germany and the Danube, the banks of the Meuse 
have bristled with strongly fortified towns. Here 
during the Middle Ages was the scene of many a 
desperate struggle between rival princes, towns, and 


social classes. A line of modern forts, built after the 
Franco-Prussian War of 1870-71, replaced these relics 
of an early civilization. Today the names St. Mihiel, 
Verdun, Sedan, Namur, and LiAge — all lying on its 
banks in France or Belgium— suggest the great 
wartime tragedies that this river has witnessed. 
MEXICAN WAR. “Mexico has passed the boundary 
of the United States, has invaded our territory and 
shed American blood upon American soil. War 
exists, and, notwithstanding all our efforts to avoid 
it, exists by the act of Mexico herself.” So President 
James K. Polk said in his message to Congress in 
May 1846. 

But many Americans as well as all Mexicans dis- 
agreed with the President then and later. The trouble 
grew out of a dispute over the boundary of the new 
state of Texas, formerly a part of Mexico. The 
United States claimed on somewhat doubtful grounds 
that the southwest boundary of the state — and there- 
fore of the United States, since Texas had been 
admitted to the Union — was the Rio Grande. But 
Mexico claimed that it was the Nueces River some 
hundred miles to the eastward. 

This dispute might have been settled amicably had 
it been the only trouble. But two other issues com- 
pli cat ed the matter. In the first place many American 
citizens had claims against Mexico for losses of prop- 
erty caused by the unsettled condition of the country, 
and Mexico would not pay the claims; also the 
President wished during his administration to acquire 
the vast region of California, and in the campaign 
for his election the spirit of conquest had been skil- 
fully inflamed by coupling the settlement of the 
Oregon question with the Mexican question. Polk 
had tried in vain to purchase California from Mexico, 
but that country had indignantly refused to sell its 
territory. And the refusal had added fuel to the 
flame, especially with those wdio wanted more land 
for the expansion of slavery. This last object, one 
which can easily be overemphasized as a cause of 
the war, was the one that aroused the opposition 
of the people of New England to the conflict. Their 
attitude was expressed by James Russell Lowell in 
the ‘ Biglow Papers’ — 

Ez fer the war, I go agin it — 

I mean to say I kind o’ du, — 

Thet is, I mean that, bein’ in it, 

The best way wuz to fight it thru. 

And so they voted men and money for carrying on 
the war. 

A One-sided Conflict 

In every battle in the war the American troops were 
victorious, though in every important engagement 
they were outnumbered by the Mexicans more than 
two to one. General Zachary Taylor with a small 
force was already in the disputed area when 'war was 
declared and defeated the Mexican troops at Palo 
Alto on May 8, 1846. Resaca de la Palma and Mata- 
moras fell into his hands next, and then he struck 
boldly into the interior. After a four days’ siege and 
a gallant resistance by the Mexicans, he entered the 
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city of Monterrey on September 24. But his most 
famous victory was that of Buena Vista. There, on 
Feb. 23, 1847, his army of 4,700 men all day long suc- 
cessfully withstood the attack of 20,000 Mexicans 
under Santa Anna who, finally acknowledging a bitter 
defeat, withdrew from the field. It was a splendid 
victory for Taylor and one that ultimately made him 
president of the United States. 

While these victories were being won in Mexico, 
Americans under Capt. John C. Fremont had taken 
possession of California ( see California), and Gen. 
Stephen W. Kearny had secured New Mexico with 
practically no loss of life. 

The Capture of Mexico City 

These expeditions gained the territory that the 
United States wanted. But Mexico remained unyield- 
ing and so Gen. 'Winfield Scott was sent down to take 
the capital, Mexico City. On March 27, 1847, he 
captured the seemingly impregnable fortress on the 
harbor of Vera Cruz and so controlled the gateway 
to the country. On April 18, with 8,000 men, he 
drove 15,000 Mexicans from the pass of Cerro Gordo 
(meaning Big Hill) so precipitately that President 
Santa Anna left his wooden leg on the battlefield. 
One place after another fell into Scott’s hands — 
Jalapa, Perote, Puebla, Contreras, Churubusco, and 
Molino del Hey. Finally he came to the Rock of 
Chapultepec (Grasshopper Hill) three miles from 
Mexico City. The Mexicans fought heroically in 


defense of this ancient fortress. But their bravery 
could not make up for their poor equipment, incom- 
petent officers, and lack of organization, and after a 
desperate struggle they were defeated. The next day, 
September 14, the American troops entered Mexico 
City and the fighting was at an end. 

The Treaty of Peace 

With Mexico prostrate, the demands of the Amer- 
ican expansionists passed all bounds. Buchanan, 
then secretary of state, declared, “Destiny beckons 
us to hold and civilize Mexico.” But President Polk 
was more moderate. By the Treaty of Guadalupe- 
Hidalgo (Feb. 2, 1848) Mexico accepted the Rio 
Grande as its boundary and in return for 815,000,000 
gave to the United States the fairest of its northern 
provinces — California and New Mexico, which in- 
cluded parts of the present states of Nevada, Utah, 
Arizona, Colorado, and Wyoming. Mexico was also 
relieved of all claims of citizens of the United States 
against it for loss of property. The additional terri- 
tory seemed to many in the United States not an 
unmixed blessing, for it raised again the burning 
question of slavery and the application of the Mis- 
souri Compromise to the new lands. The fact that 
it also gave to the United States vast mineral wealth, 
especially gold, and a door to the Pacific Ocean and 
the Orient has not blinded sober historians to other 
sides of this episode in the troubled relations between 
the United States and a weaker neighbor. 
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A Social and Political Experiment 
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MEXICO— A New Nation with an ANCIENT HERITAGE 


TX/TEXICO. The United States has only two immedi- 
ate neighbors — Mexico on the south and Canada 
on the north. With Canada, the American people share 
a common language and much the same racial and his- 
torical background. They have no such direct and 
simple ties with Mexico. The great segment of the 
New World called 
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Latin America begins ^ ^ . . 

at the Mexican bound- I 

ary, with profound dif- : |pf 

ferences not only in 

language but also in j s fgpjjp 

culture and tradition | -JN ImS lm~ 

( see Latin America). | . 

Mexico has in addition \ • *!£'■'■ 

many traits that dis- - 

tinguish it from the N 

other Latin American I 

countries. t iu* u 

For the United States j|S 

and Mexico to get along # * • JJ3§ 

with one another, as 

the people of the two 
countries need to un- 
derstand the differences 
between them as clear- 

nately, the story of f 

Mexico is for Ameri- ^ w% ^ 

cans one of the most 

interesting chapters 

in the history of the 

Mexico is young as a 

nation — younger than | p $u(W : ^W 
the United States. jT [\ 1 

But its distinctive cul- o > ijl 

ture is far older, for it 

is essentially an Indian ||| Jpg 

nation. The people 

who lived there when nig 

the Spanish conquerors These are typical young people o 
nnf rlo of their heritage. Behind them ris 
ai lived vere not Cle dations were laid long before the 

stroyed or uprooted as 

were the Indians in the rest of North America. True, 
many of them were enslaved for a time, but in the end 
they merged with their conquerors and absorbed them. 

From the newcomers the Mexicans took their lan- 
guage and their religion. But they kept most of the 
characteristics and many of the customs of their .In- 
dian ancestors — ancestors who, long before the white 
men came, had reached a high degree of social organi- 
zation. In the early years of the 19th century they 
won their independence from Spain. Since then, partly 
by gradual adjustments, partly by violent revolutions, 
they have tried to work out a free and democratic 
civilization suited to their needs and their tastes. 
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To know something of those needs and tastes is the 
first step toward understanding. The visitor who as- 
sumes that the Mexican people are striving toward the 
same way of living as the people of the United States 
will misjudge the country. They care less for material 
comforts and business efficiency than do Americans. 

They want more time 
ON THE FUTURE ^ |q e njoy the simp l e , 

personal side of life — 
fffr* home, family, friends, 
pleasant conversation. 
By the standards of 
r P||| foreigners who can af- 

ff |*|y , \ ford a trip to Mexico, 

a lar g e number of the 
people seem to live in 
& rea t poverty. But the 
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P° tter y- The very veg- 
etables in the market 
IIe place are arranged in 
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These are typical young people of Mexico City, alert, capable, proud 
of their heritage. Behind them rises the ancient cathedral whose foun- 
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dations were laid long before the Pilgrims landed on Plymouth Rock. 


others whose work 
has had a world-wide 
influence. Throughout the nation evidences multiply 
of progress, extension of education, rising standards of 
living; but the results are never likely to be identical 
with those achieved in the United States. They will 
continue to be distinctively Mexican creations — made 
in Mexico for the Mexicans. 

A Rugged and Beautiful Land 
To know the Mexican people we must look first at 
the rugged and picturesque land in which they five. 
On the map Mexico seems dwarfed by the great land 
mass of the United States and Canada. But it is by no 
means a small country. Its area of 767,000 square 
miles is one-fourth that of the United States. If it 
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were laid upon the face of Europe, it would extend 
from northern Denmark to the tip of Italy’s boot. 

Mexico is shaped like a great cornucopia. The open 
top of the horn borders the United States for 1,800 
miles. It tapers southeastward for 1,900 miles and 
curls its tip around the Gulf of Mexico. At each end 
of the cornucopia is a great peninsula — on the north- 
west, the long, narrow finger of Lower California; on 
the southeast, the thick blunt mass of the Yucatan 
peninsula. The narrowest part of the mainland is the 
Isthmus of Tehuantepec in the far south where the 
Gulf of Mexico and the Pacific Ocean are only 150 
miles apart. 

The Three Natural Regions 

The mainland as a whole may be compared to a 
three-story house. The first floor is a strip of lowland 
10 to 100 miles wide along both the east and west 



This cross-section of Mexico shows the position of the three 
regions discussed in the text — the coastal lowlands, the outer 
mountain slopes, and the interior plateau. 


coasts. This first floor is very hot. In the north it is 
desert, or near-desert. Farther south, where there is 
more rain, it is steaming jungle. 

From the lowlands rise great mountains, 10,000 feet 
high. With their sheer, clifflike faces and mile-deep 
canyons they form barriers between the coasts and 
the interior of the country. On the lower slopes of 
these mountains, facing the cool, moist sea breezes, 
are banana and coffee plantations. Countless valleys 
notched in the mountain sides hold little villages 
whose people raise tropical fruits and vegetables. 
This is the second story, where the climate is warm 
but mild. 

Behind the mountains, in the interior, is the third 
story, a lofty plateau which occupies about 30 per cent 
of the total area of the country. To reach the plateau 
from the coast (from Vera Cruz, for example), one 
has to climb nearly 9,000 feet over the mountains; 
then drop down about 2,000 feet on the other side 
to the plateau level. 

In the north the plateau is a continuation of the 
high plains of Arizona, New Mexico, and western 
Texas. It rises from an elevation of 3,000 feet at the 
border of the United States to 8,000 feet near Mexico 
City, the capital of the country. 

Mountain Ranges and Volcanoes 

The mountains which enclose the plateau form a 1 
pattern like a giant wishbone. The western arm is 
called the Sierra Madre Occidental, the eastern arm 
the Sierra Madre Oriental. In the south, just below 
Mexico City, the arms meet and continue down to the 
isthmus as a single range, the Sierra Madre del Sur 
(of the south). Where the ranges meet, the country 
is crossed from east to west by a line of volcanoes. 
Included among them is the snowy cone of Mount 


Orizaba, third highest peak in North America (18,700 
feet) and Popocatepetl (17,887 feet),. 

Like most volcanic countries, Mexico is sometimes 
shaken by earthquakes. The most severe occur in the 
south, on the Pacific side. In 1943 a new volcano 
appeared in the state of Michoac4n, southwest of Mex- 
ico City. Its cone sprang out of a level field, reaching 
a height of a hundred feet in three days. 

The Southeast Highlands 

South of the volcanic peaks the southern Sierra 
Madre becomes a wild confusion of gorges and knife- 
like ridges. Although the general elevation is lower 
than on the plateau, fiat places are few. The cities, 
like Oaxaca (wa-ha'kd), lie in deep valleys or, like 
Taxco (i tas'ko ), cling to almost vertical slopes. Many 
a town 'steps up a thousand feet from its lowest to its 
highest dwellings. Wheeled vehicles are impractical. 
Only men and burros can manage to scramble up 
the steep paths. 

The southern Sierra slopes down and ends at the 
Isthmus of Tehuantepec. Then beyond the isthmus 
the land rises again to form the highlands of Chiapas 
(i chy-d'pas ). These rugged highlands range along the 
Pacific coast and continue across the boundary of 
Mexico into Guatemala. On the Gulf side they fall 
off to a coastal plain that extends into the great curve 
of Yucatan ( see Yucatan). 

Where the Mexican People Live 

As we have seen, mountains, deserts, jungles, and 
swamps cover a great part of Mexico. Railroads and 
highways are few. Thousands of villages are connected 
with the outside world only by burro trails. Great 
sections of the country have no overland communica- 
tion with one another. Lower California is reached 
from the mainland chiefly b} r airplane or boat, and 



The general pattern of Mexico?s principal mountain ranges is 
shown here. We see again how they divide the country into 
three regions, the largest of which is the high plateau area. 


the only practical way to visit Yucatan from the capi- 
tal is to fly across the Gulf of Mexico. The land 
journey over mountains, through tropical rain forests 
and coastal marshes, is virtually impossible. 

The Central Plateau. The heart of Mexico is the 
portion of the high tableland that lies in the south- 
ern apex of the two great mountain chains. It is 
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A RUGGED LAND OF VIOLENT CONTRASTS 
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Notice the odd shape of Mexico with the long arm of Lower California extending southward, while the^ Yucatan peninsula hooks 
almost as far to the north. This relief map shows plainly the eastern and western Sierra Madres which rise like walls between the 
flat coasts and the high plateau. In the south they meet the volcanic region from Cape Corrientes to Vera Cruz. South of Mexico 
City lies a wild country pierced by the canyon of the Balsas River. The parallel ranges of Chiapas east of the Isthmus of Tehuantepec 
are clearly indicated. Three branching railroad lines connect Mexico City with the United States, 


called the mesa central (Central Plateau). Here, 
nearly half of the total population lives. The Indians 
who migrated into this country from the arid north 
hundreds of years ago named it Anahuac, “land of 
lakes.” Here is water, and level land for farming, 
and a cool, refreshing cli- 
mate. The snow-crowned 
volcanic ranges are the 
source of many streams, 
and in the valleys lie shal- 
low lakes and ponds. On 
their banks grow emerald 
patches of corn and wheat, 
and thegreat spiky rosettes 
of gray-green maguey. 

In the high valleys He an- 
cient and lovely cities — 

Mexico City, 7,500 feet 
above the sea; Guadala- 
jara at 5,000 feet, Puebla 
at 7,150 feet, Toluca at 8,600 feet, Morelia at 6,200 
feet. This part of Mexico was densely populated 
before the Spanish conquest, and around the cities 
built by the Spaniards in the architecture of their, 
homeland are many villages which are still purely 
Indian, as they were .500 years ago.- 


The Northern Plateau. About 20 per cent of the 
people live on the Northern Plateau. This region is 
lower, drier, and hotter than the Central Plateau. 
Most of it is a vast desert, crossed by jagged, isolated 
mountain blocks. Between the mountains are basin- 
like hollows that become 
lakes in the brief summer 
rainy season. Those 
around Torredn are large 
enough to irrigate great 
tracts of cotton and wheat. 
On this Northern Plateau 
are the great hadendas } or 
ranches, many thousands 
of acres in area, devoted 
chiefly to cattle raising. 
Minerals, however, pro- 
vide the greatest wealth 
of the region, and most of 
the population is concen- 
trated in the old mining centers of Monterrey, Du- 
rango, Zacatecas, and San Luis Potosi. 

The Coastal Lowlands . The east coast as far south 
as Tampico is similar to the Texas gulf region and, 
like Texas, is rich in oil. From Tampico south to the 
Isthmus of Tehuantepec is a fertile, well-watered 


FACTS ABOUT MEXICO 
Extent . — Greatest length (northwest to southeast), more than 1,900 
miles; width, from 1,800 miles along the northern boundary to 130 
miles at the Isthmus of Tehuantepec. Area, 767,198 square miles 
(including island groups off the coast). Coast line, 1,727 miles on 
Gulf of Mexico and Caribbean Sea; 4,574 miles on Pacific Ocean 
(including Gulf of California). Population, about 19,500,000. 
Natural Features . — Mountain ranges: Eastern Sierra Madre and 
, Western Sierra Madre (highest peaks: Orizaba, about 18,700 feet; 
and Popocatepetl, 17,887 feet) ; Central Plateau, 6,000 to 9,500 feet. 
Principal rivers: Rio Grande, Conchos, Sonora, Yaqui, Fuerte, 
Lerma, Balsas, Moctezuma, Papaloapan, Grijalva, Usumacinta. 
Lake Chapala, 70 miles long and 20 miles wide, between states of 
Jalisco and Michoacan; numerous small lakes and lagoons. 
Products. — Petroleum; silver, gold, copper, lead, zinc, antimony, 
mercury, arsenic, graphite; corn, cotton, wheat, chick-peas, rice, 
sisal hemp, coffee, cacao, chicle, beans, sugar cane, tobacco, 
fruit; live stock; sugar and tobacco manufactures, textiles. 

Cities . — Mexico City (capital, over 1,000,000), Guadalajara (185,000) ; 
Monterrey, Puebla, Merida (over 100,000) ; San Luis Potosi, Leon, 
Aguascalientes, Vera Cruz, Tampico, Morelia (over 50,000). 
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. .. ^ out ironi sea level to mountain top. As 
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■ The hot land (tUrrc caliaiie) lies below 

3.000 feet elevation. From 3,000 to 

6.000 feet is the temperate zone (Herr a 

Mu-’ - icwiptedri).. and above 6,000 feet is the 

- t cold zone (jUrrc fria). Within any one 

by g| r || a- J zone, seasonal changes of temperature 

er difference between day and flight 
thazi between winter and summer. In 
Ag Mexico City, in the cold zone, the an- 
V s1 aver ^® temperature k 60.1 e F. 
January*, tlie coldest montn, averages 
M.o c : May. the warmest month, aver- 
^§ es uVl c — a variation of only 10,S C . 

. , . . 111 m . 05T ? lace f •• TOter Ls more Precious 

x ' asR silver and seems less abundant. 
Aorthem Mexico, with only 10 to 20 
inches of rain, is desert or semidesert. 
The Central Plateau, though more fa- 
vored than the north, still does not have 
es G^dUajara ubove; , cap;:AL tiw a dependable water supply. Mexico 
SaSSr^o 0 piSgSsTofofe J £t e to a il < i Cil T averages only 23 inches of rain a 
r e forcer confess ts with. rear, most of which falls durins the rainv 

i npmna is covered wita sores:*. ' T y 

season between June ana November. 
When fully de- In the winter, cold air masses known as “northers 7 *’ 
reductive- agri- occasionally sweep down over plateau and coast, 
0 , tobacco, va- bringing frost and rain. To retain on the olateau the 


Tne Central Plateau, tbougb more ta- 
very tkmthe north, still does not have 

On the —estern edge of the Central Platenn lies Gnndnlajara (above', capital drr a dependable Water SUDdIv. Mexico 
of the state of Jalisco. Notice the manv streams flowing between iaggedlv eroded r'v* _ i rv* * - 

banks. These streams Join the Bio Grande de Santiago to plnnge 5,000 feet to the Chy emnC* ODi} -O UlCIieS OI rain a 

sea. The mountainous region (belowj; along the p!ateau T s border contrasts with vear. most OI which falls durin cr the^inv 

its Harness, ims area wrm patches or ter el upland is covered with forests. ' * ^ 

season between June and November, 
belt or grassland and tropical rorest. W~hen iully de- In the winter, cold air masses known as “’northers' 7 
veloped it will be one ox the most productive agn- occasionally sweeu down over plateau and coast, 
cultural regions in the country. Cacao, tobacco, va- bringing frost and rain. To ret ain on the olateau the 
nilla, bananas, and coffee are cultivated. The near-by seasonal rains that now wash into the sea is one of 
i orests yiela rubber, mahogany, and dye woods. \ era Mexico's most expensive problems. Whenever euec- 
Cniz, on the hot, wet coast, is tne country’s chief sea- tive irrigation is accomplished the country's eternal 
port (see Yera Cruz). Inland from Vera Cruz, on the land problem will be far on the road to solution. 


mountainside, are Cordoba (altitude 2.700 feet) and 
Orizaba (altitude 3,900 feet), important manufactur- 
ina and resort centers. 


On the southeast coast the warm trade winds send 
torrents of rain crashing against the mountainsides 
— as much as 150 inches a year in Tabasco and Yera 


The ^we*t coast is very thinly populated. In the Cruz. Little oi it reaches the plateau behind the 
north, oe tween the mountains and tne Guh Oi Calk or— Sierras. On the southwest coast a local summer mon— 
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RUGGED PEAKS AND BARREN RANGES 



The snow-crowned volcano Mount Orizaba (above) is the highest point in Mexico 
and the third highest in North America (18,700 feet). In the picture below we 
see how the mines and mining villages perch like swallows 1 nests on the steep 
faces of the cliffs carved by swift-running streams. This rich mineral region is 
in the state of Zacatecas on the Northern Plateau. 


soon interrupts the prevailing dry winds 
and brings moisture from the warm 
waters of the Pacific. 

Rivers More Scenic Than Useful 

Mexico has few important rivers. The 
majority of them are thin streams trick- 
ling and tumbling through deep gorges, 
called barrancas , carved by summer 
floods. The Rio Grande de Santiago 
plunges 5,000 feet to the Pacific through 
a 200-mile canyon that starts near 
the city of Guadalajara. In mid scenic 
beauty this great gorge rivals the Grand 
Canyon of the Colorado. The Rio Moc- 
tezuma passes through a canyon 400 
miles long and hundreds of feet deep. It 
is one of several streams that drain the 
Central Plateau and then unite to form 
the Pdnuco River, which empties into 
the Gulf at Tampico. The Lerma River 
flows across the Central Plateau to Lake 
Chapala, the country’s largest lake (70 
miles long by 20 miles wide) . The Rio 
Balsas has opened a gulf thousands of 
feet deep that cuts through to the Pacific 
from the broken volcanic region south 
of Mexico City. The Grijalva and Usu- 
macinta rivers drain the region east of 
the Isthmus of Tehuantepec. 

Most of the streams on the Northern 
Plateau have no outlet to the sea and are 
lost by evaporation. The only important 
one is the Rio Grande (known in Mexico 
as the Rio Bravo del Norte) which forms 
the boundary with the United States 
( see Rio Grande). 

None of Mexico’s rivers is navigable 
for any distance above its mouth, and 
the canyons only add to the difficult}^ of 
unifying the land by rail and highway. 

The People and Their Origins 

About 60 per cent of the people of 
Mexico are mestizos , or mixed Indian 
and white; about 30 per cent are pure- 
blooded Inc] Lbs; and the remaining 10 
per cent an* 1 pure white. History helps 
to explain the dominance of. the mesti- 
zos. The United States was populated 
by colonists and immigrants who brought their fam- 
ilies with them. They drove out the Indians or isolated 
them on reservations. Mexico was exploited by a 
small group of adventurers who brought along few 
women. They came, as Cortez himself expressed it, “to 
get gold, not to till the soil like peasants.” According 
to official rh cords, less than 300,000 Spaniards entered 
the country during the entire colonial period. Many 
returned to Spain. Others married Indian women, and 
the first generation of mestizos was born. 

Since independence was declared in 1821, the num- 
ber of European immigrants to Mexico has been negli- 


gible. There was no desirable free land to attract 
farmers, and unskilled foreign workers could not live 
on what the native peon earned. Immigration laws, 
moreover, have always been restrictive. In colonial 
times non-Spanish people were not allowed to settle in 
Mexico. Today the law prohibits the entrance of lab- 
oring immigrants, of small investors who intend to 
devote their capital exclusively to commercial enter- 
prises, and of most professional people. 

With little new blood coming in, the rapidly in- 
creasing mestizos were left to possess and control the 
country. They now supply Mexico with most of its 
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THE ENDLESS LABOR OF HOME AND FIELD 




Racial Unification 
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Corn for tortillas is soaked in warm lime water, ground into a moist paste on a three-legged stone metate, and then shaped into flat 
round cakes and fried on a tin brazier. For centuries wooden plows have been used to cultivate the corn. 

political and intellectual leaders. From them has Although it has the world's highest birth rate (43.5 
come the gradual movement toward racial and cul- per thousand), it also has the second highest death 
tural unification. rate (23.3 per thousand). 

A sense of national unity has formed slowly. When How the Mexicans Live 

the Spaniards came, some 700 distinct Indian tribes The typical Mexican, who makes up nearly three- 
were living in Mexico, kept apart by the broken char- fourths of the population, is a farmer. He lives in 
acter of the land. The one unifying influence came a village, as his Indian ancestors always lived, al- 
to be the Roman Catholic church. Arriving with the though the village has been modified in appearance 
conquistadors, the priests introduced among the In- by the Spanish influence. 

dians the arts of civilization and modified the brutali- Its center is the public square, called a plaza or 
ties of their conquerors. The insistence of the church zocalo ) with tree-shaded paths and gardens, fountains, 
that the Indian had a soul worth saving resulted in and bandstand. On one side stands the church. The 
laws for his protection which perhaps saved him from local government buildings and the arcades of the 
extermination. Today more than 90 per cent of all public market also face the plaza. Often the school 
Mexicans profess the Roman Catholic faith, is here and the long water tanks where the women 

The pure-blood Indians, however, have on the whole gather in the morning to do their laundry and chatter 
remained in their old communities and held to their as they work. On market and fiesta days the drowsy, 
own ways of life. They still speak more than 50 dif- sun-patterned square leaps into life and all is color 
ferent languages and dialects. Their loyalty is to and movement. 

the village rather than to the nation. The tribes From the square the cobblestone or dirt streets lead 

are foreigners to one another, different in physique off into the plains or hills. The houses are half hidden 

and character. Whatever political and economic behind hedges of living organ-pipe, cactus, or adobe 
bonds may be formed between them must be provided walls draped with masses of flowering vines — scarlet 
by the mestizos. and purple bougainvillea, roses, lemon yellow ala- 

The 10 per cent of pure whites of Spanish descent manda, or other gay blossoms, 
remaining in Mexico are concentrated in Mexico City The poorest home is a one-room, windowless, floor- 
and the other large urban centers. They tend to cher- less hut of stone or adobe brick with a thatch roof, 

ish their aristocratic ancestry and to discourage the In the lowlands the house is made of bamboo, or of 

marriage of then* sons and daughters to mestizos; but . stones and brush. The more prosperous home consists 
of necessity they merge without distinction into the of several buildings with red tile roofs, grouped about" 
business and political life of the country. a courtyard and enclosed within a wall. 

About 160,000 foreigners are residents of. Mexico. The family sleeps on woven straw maty called peta - 
The majority of them are engineers, technicians, and tes or, in the lowlands, in hammock^ 3 * Cooking is 
businessmen associated with the properties owned by done in the courtyard over a simple c> larc °al brazier, 
foreign companies. The staple food is the tortilla , a flat] cake made of 

The population of Mexico today is about three times corn meal. One of the most characterise of all Mex- 

what it was when it won its independence in 1821. ican sounds— as universal as the silver chime of the 
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church bells — is the quick pat-pat of the women's 
hands as they shape the moist meal into a cake for 
frying. Boiled black beans (frijoles ) are second only 
to com in importance. Because water is so scarce 
most of the people drink pulque , made from the fer- 
mented sap of the maguey or agave ( see Agave). 

Clothing of the Country People • 

The master of the household wears woven leather 
sandals ( huaraches ), though his wife and children are 
usually barefoot. His suit looks like pajamas. It is 
made of a coarse white cotton cloth called manta, and 
has a baggy seat and loose legs, gathered in tightly 
at the ankles. A big sombrero and a woolen blanket, 
or serape , complete his costume. The serape serves 
as an overcoat and is worn folded over one shoulder 
when not in use. All his personality is expressed in 
the tilt of his sombrero and the fling of his serape. 

Every woman wears the rebozo, which is a shawl, 
usually of dark blue cotton. Like the man’s serape, it 
is her only protection against cold, wind, and rain. 
Worn folded on the head it serves as a sunshade. Skill- 
fully twisted over her shoulder and around her waist 
it will support a baby or a tired child, leaving her 
arms free for the perpetual work of field and house- 
hold. In Yucatan, the lowlands of Tehuantepec, and 
the remote mountain valleys of Chiapas, the beautiful 
tribal costumes of olden times are still worn. 

Gay, Carefree, and Independent 

The “wantlessness” of the average Mexican is the 
despair of foreign salesmen. He raises only enough food 
for his family. With his own hands he makes most of 
his simple household necessities. A skillful craftsman, 
an instinctive artist, he works for love of the task 
and only incidentally for money. In the weekly 
market of his own or neighboring villages he exchanges 
whatever surplus he may have for salt, gunpowder, a 
bolt of cotton cloth. If anyone meeting 
him on the road should attempt to pur- 
chase his entire stock, he would refuse to 
sell. For the market is a social event, 
and with nothing to barter he would 
miss all the fun. 

Frequent fiestas provide color and 
gaiety. They center about the saints’ 
days and other celebrations of the Ho- 
man Catholic church, but many of the 
dances and ceremonies are survivals of 
ancient Indian rituals. The beauty of 
these fiestas with their elaborate cos- 
tumes, their flowers, fireworks, and the 
ceremonial use of candle and fire light 
can never be forgotten. 

The People of the Cities 

Most of the city dwellers are almost 
as poor as the farmers. The laborers 
live in one or two-room tenements. They 
wear shoes instead of huaraches, blue 
denim overalls instead of white trousers. 

They sleep on beds, eat a little better, 
see an occasional movie, even own a 


radio. But not more than 5 per cent of the Mexican 
people enjoy the comforts that middle-class Ameri- 
cans take for granted. 

The homes of the well-to-do — the professional and 
businessmen, the hacienda owners, and the govern- 
ment officials — are often built in the Spanish colonial 
style of architecture. Many beautiful homes of the 
Spanish period, 200 to 300 years old, still remain. 
The fife of the household faces inward' on the patio, 
or courtyard, with its gardens,, fountains, and caged 
birds. A large house may have several such patios. 
Modern architecture is found in the new subdivisions 
of the large cities. 

The Children of Mexico 

The children of Mexico are having a share in the 
life and future of their country beyond anything their 
fathers knew. They are eager, curious, friendly, and 
quick to grasp anything new. 

In the cities among the professional classes and 
the merchants, or on the large plantations, the young 
people are not unlike those of the United States. 
Most of them go to private schools, dress as American 
children do, play the same games. Before the war, 
toys came from Germany and Japan, dolls from France. 
Books for Mexican children have always been few; and 
these have been largely translations from the classics 
of other countries: French and German fairy tales, 
Hobinson Crusoe, Pinocchio, and stories about the 
saints. Some Mayan folk-tales and the stories of Don 
Coyote are among the few of native origin. But they 
have the Walt Disney books that have followed the 
cartoons. The boys of well-to-do parents nearly all 
own at some time a charro suit, consisting of tight 
trousers with ornamental buttons down the legs, a 
short jacket, flowing tie, and elaborate sombrero. They 
wear it as our boys wear cowboy suits, playing the 


MEXICAN HOME — DUSTY AND SUN-BAKED 



o.-: & 

- : Kr v ' :> r 
’r';> 

With its adobe wall and profusion of flowers, this dwelling is typical of village 
homes throughout the plateau. In the distance lies the snow-crowned volcano 
Ixtaccihuatl, beloved “White Woman” Mountain. 





137 





Corn and Beans, Staple Foods 


MEXICO 


* 


oxen, the horses, the goats, and the sheep to be blessed 
that they may keep well and multiply. 

Farmers Without Land 

Mexico is a nation of farmers on land that nature 
never intended to be farmed. Seventy per cent of the 
people are attempting to wrest a living from only 
7 per cent of the land. The rest is mountain, desert, 
or forest. This small amount of arable land is equal 
in size to the state of North Carolina, but it is un- 
favorably distributed in many isolated and widely 
separated patches, remote from centers of population 
or means of communication. At least half of it lies 
fallow each year. Harvests on the remainder are fur- 
ther reduced by drought, frost, diseases, and the primi- 
tive methods of cultivation. The result is that Mex- 
ico does not produce enough food to feed its people. 

The staple food and principal crop for unknown cen- 
turies has been corn. Three times as much corn is 
planted as wheat, rice, and beans combined. The 
methods of cultivation have changed but little 
since Aztec times, with the result that the 
}deld averages only 8.7 bushels an acre, as 
compared with 23 bushels an acre in the 
United States. Corn is one of the most soil- 
exhausting crops. A cornfield ( milpa ) can be 
planted only two or three seasons, then must 
lie fallow for several years, for the average 
farmer cannot afford to buy fertilizers. Many 
economists believe that Mexico should stop 
growing this cereal altogether and put the land 
to more profitable use. 

Beans ( frijoles ) are second in acreage and 
in importance as a food staple. They are 
grown throughout the country. Cotton is cul- 
tivated under irrigation in Lower California 
and on the Northern Plateau. About half of it 
comes from the communal farms of the lake 
district around Torreon. Mexican cotton mills 


use most of the product. Wheat suffers from uncer- 
tain rainfall and lack of irrigation. The most produc- 
tive areas are the Central Plateau and the north Pa- 
cific coast. Sugar cane was one of the first crops 
developed by the Spanish. Large areas suitable for 
cane are yet undeveloped, especially on the hot Gulf 
coast. Tobacco of fine quality grows on the coasts and 
in the southern state of Oaxaca. Practically all of it 
is used in the 200 or more cigar and cigarette fac- 
tories. A fine quality of coffee comes from the sea- 
ward slopes of Chiapas and Vera Cruz at altitudes of 
2,500 to 4,000 feet. About a third of it is exported 
to the United States. The irrigated river valleys of 
the west coast along the Gulf of California are pro- 
ducing high-grade winter vegetables for export to the 
United States. Tomatoes were grown by the Aztecs, 
who gave us the word (in the Nahuatl language, 
tomatl). Both temperate- and tropical-zone fruits are 
cultivated commercially. Vanilla, castor beans, and 


SKILLFUL AND ARTISTIC CRAFTSMEN 
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r" 1 'TAX n f the Indian villages the people specialize in some particular craft. Some make rush-bottomed chairs (upper right). Others 
tiirn nut notterv of distinctive design (lower right). The intricate floral pattern this artist is painting is original and spontaneous, 
turn °,‘“e old woman (lower left) is preparing fiber from the maguey plant. It will be woven into rope or made into baskets. 
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Revolution, Slow But Sure 


cacao are among the many tropical plants produced 
for export. Guayule, a source of rubber, grows wild on 
the Northern Plateau ( see Gua 3 uile). Old rubber plan- 
tations are being rehabilitated hi the southeastern 
states, and production is growing rapidly. 

The grasslands of the Northern Plateau have been 
devoted to cattle raising since colonial times. The 
breeds are inferior, due to poor pasturage, scanty 
water supply, and neglect. Tallow and hides are the 
chief commercial products. 

From Yucatan comes half of the world's supply of 
henequen, a cordage fiber (see Sisal). This is the 
most, valuable agricultural export. Another useful 
fiber plant extensively grown on the Central Plateau 
is maguey (see Agave). 

Magnificent forests occupy about one-fifth of the 
total land area. Chicle, the basis for chewing gum, is 
the most valuable forest product. Most of the world's 
supply comes from the Yucatan peninsula and adjoin- 
ing areas in Guatemala and British Honduras. Valu- 
able cabinet- and dyewoods are exported, but large • 
areas are undeveloped because of the difficulties and 
expense of transportation. 

Land and the Hacienda System 

The form of land holding is highly wasteful. In 
1930 nearly 90 per cent of the agricultural area was 
held in haciendas. By definition a hacienda comprises 
at least 1,000 hectares (2,471 acres). The average size 
is 7,000 to 8,000 acres, but some exceed 50,000 acres. 
Although many of these great estates have been brok- 
en up since the last census and their lands distributed 
to the people, they are still the prevailing form of 
land tenure. The owner, the hacendado , is more 
interested in politics than in agriculture. He lives 
in the capital city or abroad and visits the manor 
house at rare intervals. 

Scattered over the immense estate are the villages 
of the peons — the share croppers and hired laborers. 
Once virtual slaves of the hacendado, they are now 
given some protection by law, which requires that 
they be paid a minimum wage and be given decent 
living quarters, schools, and a tract for subsistence 
farming and grazing of domestic animals. Peonage, 
or debt bondage, is still common in actual practise, 
but many hacienda workers are now organized in 
their own trade unions and can demand that the law 
be observed. 

A new form of land ownership is the ejido (< a-he'dd ), 
or cooperative farm. Managed in common by a village / 
or group of farmers, it is financed and supervised by 
the federal government. 

History of the Cooperative Farms 

The revolution which broke out in Mexico in 1910 grew 
out of land abuses extending back more than 300 years. 
When the Spaniards conquered Mexico, they distributed its 
best lands among a few families in huge grants known as 
encomiendas or “trusts.” The Indians went with the land, 
becoming virtual slaves of the new owners. 

The Aztec, communal lands, owned by the village or clan 
and cultivated in common, were retained by the Spanish 
under the name of ejidos, meaning “way out,” because they 
lay on the outskirts of the villages. The Indians supported 


themselves on the ejidos in whatever time they could spare 
from labor on the master’s estate. In the course of time most 
of the ejidos were swallowed up by the haciendas. During the 
long dictatorship of Porfirio Diaz (1877 to 1910), the last of 
them were given to political favorites and foreign specula- 
tors. The concentration of land ownership exceeded any- 
thing known in modern times. By 1910 less than 4 per cent 
of the farmers owned any land, while the estate of one family 
on the Northern Plateau equaled the combined area of 
Denmark, Switzerland, and Holland. Reduced to day 
laborers on their own ancestral lands, the peons were paid 
the equivalent of about five cents a day. This was virtually 
the same wages they received in 1792, but in the meantime 
the price of corn had increased 179 per cent, beans 565 per 
cent, and chili 123 per cent. Many peons ran away from 
the haciendas to become starving vagrants, willing to follow 
any leader who promised them relief from their bitter 
poverty. And so the stage was set for the revolution. 

“Land and Liberty” was its battle cry. Presently, this 
goal found its expression in Article 27 of the Constitution of 
1917, which empowered the government to break up the 
large estates and restore the ejidos to the people. For 20 
years the program proceeded slowly, haltingly. Then, under 
the administration of President Lazaro C&rdenas, 1934—1939, 
more land was distributed than in all the years preceding — 
45H million acres in five years. At the end of his term about 
17 per cent of the arable land was in ejidos, the balance being 
privately owned. 

Title to an ejido was held by the state on behalf of a 
village or a group of farmers cooperatively organized. It 
could not be sold, leased, or mortgaged. Government sur- 
veyors marked out the land, and a village committee then 
assigned lots to heads of families called ejidalarios. Each lot 
comprised at least four hectares (about ten acres) of irrigated 
or fertile land, or a larger amount of less productive land. 
The ejidatario could hold his plot for life and bequeath it to 
his heir, but if he did not cultivate it for two years in succes- 
sion it was taken from him. The National Bank for Ejidal 
Credit financed the farms, granting loans for seed, animals, 
.machinery. It built irrigation systems and marketed the 
commercial crops. Loans were made only to cooperative 
groups, not to individuals. 

The largest government-financed ejidos were in the Laguna 
(lake) district around Torreon on the Northern Plateau, 
where half a million acres were taken from five families and 
given to some 40,000 peasant families. The sugar-cane 
district of the state of Morelos, the wheat lands of Sonora, 
and the henequen plantations of Yucatan were also made 
into collective farms. 

Mexican owners of expropriated lands are paid in agrarian 
bonds. American landowners are being paid in cash through 
the Agrarian Claims Commission. 

The ejidos have had varied success. Some have prospered, 
others have failed. Critics of the system argue that gov- 
ernment-controlled land banks have been as corrupt and 
ruthless as the worst of the hacendados; that the peasant 
is incapable of working for himself and will never raise a 
crop surplus. When Avila Camacho came into the office of 
president in 1940 he decreed that individual titles of owner- 
ship be given to all land. The lands may, however, be worked 
cooperatively. 

Enormous Miiieral Wealth 
In the mountains and beneath the deserts that are 
so unfriendly to agriculture lies untold mineral 
wealth. Gold and silver drew the Spaniards like a 
magnet across the seas. Cortez told one Aztec lord 
that the Spaniards were “troubled with a disease of 
the heart for which gold is a specific remedy.” 

On the slave labor of the Indian the Spaniards 
grew fabulously rich. The Count de Regia, on the 
occasion of his son's christening, paved the street 
from his house to the cathedral with ingots of silver. 
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The splendid palaces of the 
silver kings made Mexico City 
one of the most beautiful cap- 
itals in the world. In gratitude 
for their easy riches they 
built magnificent churches 
which are literally encrusted 
with precious metals. 

Minerals and oil are still 
the country’s greatest source 
of wealth and account for al- 
most three-fourths of the total 
value of exports, although they | 
employ only 2 per cent of the 
workers. Silver is first in 
value. Mexico supplies 30 to 

40 per Cent of the world S Vera Cruz (upper) on the 
annual production, 10 per cent ground is Fort San Juan 

( f and shipping 

of it from a smgle mine which 
has been worked since Montezuma’s time. In the 
production of lead Mexico is second to the United 
States, and it is among the leaders in gold, zinc, and 
copper. It is the United States chief source of graphite, 
antimony, and mercury — three of the strategic war 
materials. Reserves of tungsten, arsenic, and cad- 
mium are huge. Near the Texas border, around 
Sabinas, are enormous deposits of coal which have 
scarcely been touched. The Cerro de Mercado, near 
Durango, is a fabulous hill of iron estimated to con- 
tain 460 million tons of high-grade ore. 

Petroleum reserves cover about 150 million acres 
along the gulf coast extending 100 miles inland. Only 
15,000 acres are developed. The oil goes by pipe 
line and by barge on the Pdnuco River to Tampico. 

Prom a peak of 194 million barrels in 1921, when 
Mexico ranked second to the United States, produc- 
tion has declined to about 40 million barrels, giving 





Vera Cruz (upper) on the hot gulf coastal plain is Mexico’s most important port. In the fore- 
ground is Fort San Juan de TJlua. North of Vera Cruz is Tampico (lower), oil-refining center 
and shipping point. The broad stretch of water is the Panuco River. 

uma’s time. In the the country seventh place. Declining yield of old 
icond to the United wells and political disturbances which have prevented 
irs in- gold, zinc, and exploratory work in new areas are responsible, 
ief source of graphite, Oil and Expropriation 

of the strategic war A dramatic episode during the regime of President 
i, arsenic, and cad- Cardenas was the nationalization of the oil wells, 
sxas border, around At least 95 per cent of the oil properties were 
of coal which have owned and operated by foreign interests, chiefly the 
ro de Mercado, near United States and Great Britain, who obtained posses- 
m estimated to con- sion of them during the regime of Diaz. The framers 

le ore. of the 1917 Constitution maintained that Diaz had no 

at 150 million acres right to sign away his country’s resources, and in 

>0 miles inland. Only Article 27 they declared that direct ownership of all 
he oH goes by pipe mineral deposits and subsoil resources is vested in 
River to Tampico, the nation. Foreigners may acquire ownership in lands, 

irrels in 1921, when water, or mines, or obtain concessions to develop 

dted States, pro due- them, only if they agree to abide by Mexican laws and 

illion barrels, giving not to invoke the protection of their own gover nm ents. 
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In 1937 the oil workers went on a strike, demanding 
higher wages and a share in the management of the 
properties. The dispute was submitted to the Labor 
Board, which upheld the workers. The oil companies 
requested an injunction, but the Supreme Court de- 
nied the injunction and sustained the findings of the 
Labor Board. The companies still refusing to compty 
with the award of the courts, President Cardenas on 
March IS, 1938, expropriated their properties. All oil 
is now nationally owned and produced. 

The British government was not satisfied with the 
indemnity offered, and diplomatic relations between 
Mexico and Great Britain were broken off. The United 
States government, in the interest of the “good 
neighbor” poficjq recognized Mexico's “right to ex- 
propriate properties within its jurisdiction” but in- 
sisted on compensation. In April 1942, after four 
years of negotiations, the two governments reached an 
agreement on terms of settlement and the matter was 
considered closed. 

Mining and smelting are still 98 per cent controlled 
by foreigners. The United States has an investment 
of some 200 million dollars in Mexico's “number one” 
industry. The metals are sold abroad where the prof- 
its remain. Mexico retains only the taxes paid to the 
state and the wages paid to the miners. 

Effective Transportation Handicapped 

About 15,000 miles of main-line railroad serve the 
nation and bind it with the United States. The Na- 
tional Railways of Mexico are owned and operated by 
the government. Railroads suffer from old and inade- 
quate equipment 
and the lack of 
branch lines to con- 
nect production 
zones with the lead- 
ing markets. Rail- 
road building is enor- 
mously expensive, 
particular^ on the 
borders of the pla- 
teau, and no domes- 
tic capital is avail- 
able. The old fine 
across the Isthmus of 
Tehuantepec has 
been modernized 
with American aid. 

Connecting Puerto 
Mexico on the Gulf 
of Mexico with Sa- 
fina Cruz on the Pacific, it is to serve as a supplement 
to the Panama Canal in the handling of freight and as 
an alternate to the canal in case of emergency. Both 
terminal ports were improved. 

The Pan American Highway from Laredo, Tex., to 
Mexico City, a distance of 770 miles, has brought a 
profitable stream of tourists into the country. The road 
is being extended southward to Oaxaca and Tehuante- 
pec and eventually will join with Guatemala's section 


of this inter-American route. Most of the leading 
cities are now connected with motor highways, and 
bus transportation is highly efficient. Intervillage 
roads are still badly needed. Air lines are well developed, 
most of them owned and operated by foreign companies. 

Manufacturing Unimportant 

Although Mexico's manufactures have increased 
more than 600 per cent since 1902, the total value of 
about 200 million dollars annually is less than that of 
the agricultural state of Nebraska with one-twentieth 
the population. The possibilities for development, 
however, are unlimited. Raw materials are abundant 
and varied, and on the borders of the plateau power 
resources are immense. The crjdng need of the country 
is capital to develop industry, and capital is available 
only from foreign sources. The low purchasing power 
of the great majority of the Mexican people is also a 
major handicap to industrial development. 

Mexico City is the leading manufacturing center, 
producing more than a fourth of the total value ( see 
Mexico City)* Food products are first in value and 
employ about a third of the industrial workers of the 
county. Cotton textiles occupy second place, with 15 
per cent of the workers. The towns of Puebla and Ori- 
zaba are the centers of textile manufacture, utilizing 
water power from snow-fed streams racing down the 
edge of the plateau. 

Monterre}" is the “Pittsburgh” of Mexico, the center 
of its iron and steel industry. Raw materials are close 
at hand — limestone in the immediate vicinity, iron 
from Durango to the southwest, and coal from the 

near-by Sabinas 
field. Next to Mex- 
ico City as a manu- 
facturing and rail- 
road center, Monter- 
rey also has lead 
smelters and refin- 
eries, a large brew- 
ery, flour and cotton 
mills, tile, glass, 
soap, and tobacco 
factories, and rail- 
road repair shops. 

Vera Cruz is the 
center of tobacco 
manufacturing. The 
weaving of table 
linen is a new and 
prosperous industry 
in Oaxaca. Huara- 
ches, or native-style woven sandals, are exported, 
chiefly from Oaxaca and Cuernavaca. Eve^ village 
has its handicrafts. 

Industrial Labor in Mexico 

The lot of the industrial worker under Diaz was as in- 
tolerable as that of the peon. Those who agitated for 
better conditions were starved into submission. Arti- 
cle 123 of the 1917 Constitution is a “bill of rights” for 
labor. The Constitution in itself does, not have the 


ACAPULCO BAY ON THE PACIFIC COAST 



The beautiful harbor of Acapulco lies at the foot of sheer mountains. The 
village is a popular tourist resort with many fine modern hotels. 
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force of law. Its provisions are enforced by the federal 
labor law, which was passed in 1931. This is one of the 
most elaborate and radical labor codes in existence. 

Wages, hours, the protection of women and chil- 
dren, safety and hygiene, compensation for illness and 
accident are all prescribed in greatest detail. Trade- 
union membership 
is obligatory. Gov- 
ernment boards of 
conciliation and ar- 
bitration settle all 
disputes, including 
dismissal of an em- 
ployee. Discharged 
workers must be paid 
three months’ salary. 

The Social Security 
Act of 1943 provides 
further protection by 
establishing compul- 
sory insurance against 
unemployment, acci- 
dents, sickness, and 
dependency in old 
age. The Institute of 
Social Security ad- 
ministers the act. 

The first union to 
appear under the pro- 
tection of the new 
Constitution was the 
Regional Confedera- 
tion of Mexican Labor 
(CROM). Its leader Luis N. Morones undertook a 
heroic task in organizing an illiterate, inexperienced, 
undisciplined people who had never before attempted 
cooperative action. One of his associates was a young 
intellectual, Yicente Lombardo Toledano, who broke 
with him to form in 1936 the Confederation of Mexi- 
can Workers (CTM). This is now the most powerful 
union, with a membership of about a million industrial 
and agricultural laborers. Toledano also organized 
the Latin American Workers’ Confederation, an inter- 
national union with headquarters in Mexico City. 

The power of labor plus high tariffs and the expro- 
priation of lands and oil have combined to limit the 
new foreign capital which is willing to invest in the 
country’s further development. 

Education — The Rural-School Movement 

Mexico’s rural-school movement is perhaps even 
more significant than the land and labor movements. 
The difficulties of providing education for the masses 
of the Mexican people are overwhelming. The poverty 
of the country limits expenditures for equipment and 
teachers’ salaries. Attendance is very low, for so 
many of the children must work to supplement the 
family’s pitiful income. 

In spite of obstacles, remarkable progress was made. 
Before the revolution there was no rural school system. 
Compulsory education was unknown. Estimates of 


illiteracy run as high as 90 per cent. During the first 
ten years of bloodshed nothing could be done about 
schools, although Article 3 of the 1917 Constitution 
provided for free secular education. The start was 
made under President Obregon in 1922 when the 
federal Department of Education was formed with 


Jose Yasconcelos as secretary. He turned the cam- 
paign against illiteracy into a crusade. Thousands of 
volunteer teachers offered their services. Their school 
was a corner of a patio, their entire equipment a plas- 
ter wall and a bit of chalk. Other men took up the 
work which Yasconcelos had begun. Starting with 
nothing in 1922, by 1938 they had established about 
20,000 rural schools. 

In 1933 the education clause in the Constitution 
was amended to exclude all religious teaching and 
place education entirely in the hands of the state. 
“The education imparted by the State shall be a 
socialistic one,” read the amendment. The Roman 
Catholic clergy and a large proportion of the people 
in the rural districts raised a storm of protest. Even 
the National University expressed itself as opposed 
to the use of the schools for the propaganda of social- 
ism. The antireligious teachings were later modified, 
and the word “socialism” is now understood to mean 
simply an educational program integrated with the 
life of the community. Reading and writing are 
subordinated to social welfare. In the school garden 
better methods of agriculture are demonstrated and 
new vegetables raised to improve the community’s 
diet. Local crafts are revived as a supplementary 
source of family income. Hygiene and sanitation are 
not only studied in theory but put into practise. The 
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These children are learning to read from the simple sentences and drawings on the wall. Notice that 
there is an old man in the front row learning with them. This rural school enjoys the luxury of desks and 
a blackboard. Many in remote mountain villages are not so well equipped. 
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Centuries of History 


socialistic school is the “school of action.” Mex- 
ican educators term it “The House of the People.” 

Secondary and Higher Education 

The number of secondary schools is still extremely 
small; most of them are in the larger cities. Higher 
education is represented by the National University 
in Mexico City, founded in 1551, and the more modern 
and influential University of Morelia. The National 
College of Agriculture at Chapingo is leading the ef- 
fort to improve Mexico’s farming methods. In Mexico 
City are also the new 
Polytechnic Institute, 
the Normal School, 
and the W orkers’ Uni- 
versity founded by 
Vicente Lombardo 
Toledano. 

Friendly relations 
with Canada and the 
United States are fur- 
thered by the summer 
school of the National 
University, which is 
attended by almost 
a thousand students 
and teachers from the 
North. The Benjamin 
Franklin Library was 
organized in 1942 in 
Mexico City by rep- 
resentatives of the 
American Library As- 
sociation and financed 
by the United States government. It has some 4,000 
books in English and 1,000 in Spanish. Supplementing 
the Mexican libraries, it is an important inter-Amer- 
ican educational link. 

The Renaissance of Art 

Under the patronage of the Department of Educa- 
tion the latent artistic talent of the country blossomed 
in work of great power and originality. The artists 
who were commissioned to decorate the new public 
buildings developed a school of mural painting which 
drew its inspiration from the hopes and dreams and 
struggles of the Mexican people. Diego Rivera, Jose 
Clemente Orozco, David Alfaro Siqueiros, Jean Char- 
' lot, Roberto Montenegro, and many others achieved 
world-wide fame. Their work stimulated in the United 
States a native fresco movement and contributed to 
the growth of regional painting, such as the Middle 
Western school of Grant Wood. 

The children’s art classes in the public schools have 
produced charming and original work which is win- 
ning the acclaim of painters and educators through- 
out the Western world. 

Music, like painting, draws on native themes. Carlos 
Chavez, best-known composer and conductor of the 
Mexican Symphony Orchestra, is notable for his blend- 
ing of Indian rhythms with the tempo of the modern 
mechanical world. His free concerts of classical 


music for peons and children were highly successful. 
Silvestre Revueltas drew his inspiration from the 
songs of the manachis and from the . corridas. A 
typically Mexican ballad, the corrido is literally a 
“current happening.” Sung to simple catchy tunes, 
the doggerel verses deal with any event of historic 
or momentary interest. The feats of the popular 
revolutionary heroes Villa and Zapata were the sub- 
ject of endless corridos. 

The Mexican film industry is growing in popularity. 

throughout Latin 
America and is 
threatening the su- 
premacy of Holly- 
wood in those coun- 
tries. It has been most 
successful in the field 
of comedy. Its out- 
standing actor is 
Manuel Moreno, the 
“Charlie Chaplin” of 
Mexico, known by the 
name of the character 
he created, the street 
vagrant Cantinflas. 
(See also Latin Amer- 
ican Literature.) 
History of Mexico 

For centuries Mex- 
ico has been the cra- 
dle of wars — wars for 
possession of the scat- 
tered patches of ara- 
ble land, the few dependable sources of water. The 
very name of the country is derived from the Aztec 
god of war Mexitli. It was Mexitli, so legend says, 
who drove away the mysterious white man, tall and 
bearded, who taught these primitive peoples agricul- 
ture, pottery making, weaving, and other peaceful 
arts. As he sailed into the East, whence he had come, 
he promised some day to return. The Mayas called 
him Kukulcan; the Toltecs and Aztecs named him 
Quetzalcoatl (ket-sal-kd-wa! tl ) . They made him a god 
and his symbol was the’ plumed serpent. Was he a real 
man, perhaps a Viking blown in his sailing vessel 
across the seas? Or was he a myth? History does not 
know, but to him the Mayas attributed the origin of 
their highly developed culture. In the jungles of Yuca- 
tan, Chiapas, and Guatemala these Indians from the 
4th to the 9th centuries built the great cities whose 
ruins are the wonder of the modern world (see Ameri- 
can Archeology; Yucatan). Their descendants are still 
the dominant racial element in these same regions. 

By the end of the 10th century the warlike Toltecs 
had conquered most of central and southern Mexico. 
Their religious capital was Tula, which is now being ex- 
cavated, about 40 miles from the present Mexico City. 
The Toltecs built the famous Pyramids of the Sun and 
the Moon and the Temple of Quetzalcoatl at San Juan 
Teotihuac&n near Tula, They also built the giant 


PALACE OF FINE ARTS, MEXICO CITY 



This elaborate marble building, begun by President Diaz in 1900 and 
completed in 1934, contains a theater, art galleries, and a museum of popu- 
lar arts. Its tremendous weight has made it settle six feet into the ground. 
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Vnrtv miles from Mexico City is the area known as San Juan Teotihuacan, occupying about eight square miles. Here the Pyramid of 
Fhe Iu“‘above“ 216 feet high and 720 feet square, was built by the Toltecs. On its truncated top stood a temple. Near by is the 
smaller Pyramid of the Moon and several temples and subterranean tomblike buildings, connected by the “Highway of the Dead. 
T^the Temple of Quetzalcoatl the decorative frieze of feathered serpent heads (inset) has been preserved. The sacred city of the 
in tne iempie o V southern Mexico was Mitla. The Hall of the Monoliths (below) is one of its rums. 






Church Property Nationalized 


pyramid at Cholula near Puebla. A Catholic chapel 
now stands on the top, on the site of the temple to 
the Plumed Serpent. 

Contemporary with the Toltecs were the Zapotecs, 
who lived in the south around modern Oaxaca. The 
ruins of their sacred city Mitla (■ met'ld ) are notable 
for their beautiful mosaic decorations in cut stone. 
At Monte Alban, on the hills overlooking the valley 
of Oaxaca, are other extensive Zapotec ruins only 
partially excavated. One tomb at this site yielded a 
treasure of exquisite jewels of marvellous workman- 
ship. They have been exhibited in the United States 
and are now in the Oaxaca museum. The jewels were 
left there by another shadowy people, the Mixtecs 
(nits' teks), who conquered the Zapotecs and for a 
brief time used their tombs. 

Spanish Conquest — Then Independence 

By the time of the Spanish conquest (1519), all 
these races had been conquered and enslaved by the 
Aztecs (see Aztecs; Cortez, Hernando). The Spanish 
conquest was made easy by the division among these 
various peoples, who were united only in then hatred 
of the common enemy, the Aztecs. 

For three centuries' Spain exploited the country. 
Then Napoleon's aggressions and the Peninsular War 
in Spain ( see Spain) gave the Latin American colonies 
an opportunity to revolt. On Sept. 16, 1810, the 
church bells of the village of Dolores began tolling. 
Out of the hills poured the Indians to the call of their 
beloved parish priest, Father Miguel Hidalgo. “Will 
you be free?" he demanded of them. “Will you make 
the effort to recover from the hated Spaniards the 
lands stolen from your forefathers three hundred years 
ago?" Once again the struggle for land had begun. 
Hidalgo led the patriots until his capture and execu- 
tion by government forces, July 1811. 

His banner was taken up by Jose Maria Morelos, 
also a parish priest, friend and pupil of Hidalgo. A 
stronger leader than Hidalgo, he was more successful 
in battle and was able to call a national congress which 
on Nov. 6, 1813, formally declared the independence 
of Mexico from Spain. In 1815 Morelos faced a royal- 
ist firing squad. The ragged remnants of his army 
struggled on for six years more under Vicente Guerrero 
waging guerrilla warfare against the royalists. 

In 1821 the revolution of the liberals in Spain gave 
new impetus to the Mexican movement. An ambitious 
royalist officer, Augustin de Iturbide, deserted and, in 
order to acquire an army for his own purposes, joined 
forces with Guerrero. He proclaimed the Plan of 
Iguala which provided for national independence 
under a constitutional monarchy. The plan won the 
support of the conservatives, who feared the new 
liberalism of the home country. Iturbide was crowned 
emperor of Mexico in July 1822. The empire lasted 
11 months. Iturbide was dethroned, exiled to Italy, 
and, when he returned a few months later, was put 
to death. 

One of the leaders in the expulsion of Iturbide was 
General Antonio Lopez de Santa Anna, who domi- 


nated the political scene for the next 30 years. He 
made and unmade presidents and was himself piesi- 
dent when Texas revolted and again when war with 
the United States broke out. In this war Mexico lost 
half its national territory ( see Mexican War). Santa 
Anna's corrupt rule ended with his exile in 1855. 

Fifty years of “independence" had proved a sad 
irony. The men who had fought for freedom had won 
only a new set of masters— the generals and unscrupu- 
lous politicians who served then own interests. Eco- 
nomically the common people were worse off than 
before. In 1858 a new element came to power when 
Benito Juarez,' a full-blooded Zapotec Indian from 
Oaxaca, became president. He was determined, to 
break the power of the Catholic Church in Mexico, 
not as a form of religion but as a political influence. 
By gift and inheritance the church had acquired no 
less than one-half of all the land and capital of the 
country. In 1859 Juarez issued decrees separating 
church and state, abolishing the monastic orders, and 
nationalizing all church property. It was his expecta- 
tion that the lands would return to the Indians, but 
they were bought up by speculators. 

Man}'' years of revolution had demoralized the fi- 
nances of the country. When Juarez announced a 
two-year suspension of payments on foreign loans in 
1861, France, Great Britain, and Spain occupied Vera 
Cruz. Great Britain and Spain withdrew when it be- 
came apparent that the French Emperor Napoleon III 
was intending to overthrow the Mexican govern- 
ment. In the course of the struggle the French suf- 
fered a severe defeat on May 5, 1862, whence comes the 
national holiday known as the Cinco de Mayo (fifth of 
May)- In 1864 France declared Mexico an empire 
with Maximilian I, of Austria, as emperor. This was a 
defiance of the Monroe Doctrine, which France would 
probably not have attempted had not the United 
States been occupied with the Civil War. At the close 
of the war, Gen. Philip Sheridan marched to the Rio 
Grande, whereupon the French troops withdrew from 
Mexico. Maximilian was executed June 19, 1867. 

The Regime of Porfirio Diaz 

One of the military leaders in the struggle against 
the French was Porfirio Diaz, a mestizo. In 1876 he 
overthrew the successor of Juarez and the following 
year secured the presidenc} r for himself. A new era 
was to begin for the storm-tossed nation. Except for 
the years 1880 to 1884, when a man of his own choosing 
was president, Diaz was absolute dictator for more 
than three decades. On the surface it was a golden 
age of peace and plenty. Diaz established order and 
persuaded foreign capital to develop the national re- 
sources. He increased the national income from 19 to 
100 million dollars; multiplied imports eight times and 
exports five times; increased gold and silver mining 
from 25 to 160 million dollars annually; and extended 
railway mileage from 400 to 15,000 miles. 

The other side of the picture is not so attractive. 
There was no law but the will of Diaz. He referred to 
his legislature as “my herd of horses," To foreign 
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speculators and personal friends he gave one-fifth of 
the entire area of the country. 

The Beginning of the Revolution 

As the aging Diaz gradually relinquished his per- 
sonal grip on public affairs, the clouds of war again 
began to gather. Fran- 
cisco I. Madero, the 
son of a rich and power- 
ful family, wrote a 
book entitled The Pres- 
idential Succession in 
1910’, in which he mild- 
ly criticized the Diaz 
regime. The book won 
considerable attention. 

Political clubs were 
formed and newspapers 
established to express 
his views. In 1910, fol- 
lowing the elections, 
revolution broke out 
and Madero captured 
the city of Ju&rez on 
May 9, 1911. He forced 
Diaz to resign the pres- 
idency and was himself 
elected on a platform which promised the single 
presidential term and reforms in the suffrage, land 
distribution, and freedom of the press. 

Madero was idealistic and sincere but a poor execu- 
tive. His brief presidency was chaotic. Felix Diaz, 
nephew of the dictator, headed a revolt in Vera Cruz. 
One of Madero’s generals, Victor- 
iano Huerta, rebelled against his 
chief. With the assistance of 
Henry Lane Wilson, the American 
ambassador, Huerta and Diaz 
united to overthrow Madero and 
he was brutally murdered on the 
night of Feb. 22, 1913. Wilson 
was recalled by President Wood- 
row Wilson for his share in the affair. 

Huerta now became provisional 
president. Counter-revolutions 
flared throughout the north under 
the leadership of Venustiano Car- 
ranza^ Madero adherent and gov- 
ernor of the state of Coahuila, and 
his generals Francisco (“Pancho”) 

Villa, Alvaro Obregdn, and Pablo 
Gonzdles. In the south Emiliano 
Zapata was leading the disillu- 
sioned peasants in raids on the 
sugar plantations. Up to this 
point the revolution had been formless and inarticu- 
late. Leaders sprang up independently in widely sepa- 
rated parts of the country, gathered about them 
ragged unarmed peasants, and provisioned them off 
the country. The peasants knew only that they and 
their children were hungry, had been hungry always. 


Zapata was the first to define the fundamental issue 
at stake. His war cry was “Land and Liberty,” his 
objective the return of the haciendas to the people. 
He became the symbol of the revolution, the idol of 
the people. Innumerable tales and songs sprang up 

around his exploits. 

Huerta regained some 
of his popularity in 
his own country v r hen 
he defied the power of 
the United States after 
the so-called Tampico 
Incident in the spring 
of 1914. Sailors from 
the United States gun- 
boat Dolphin , who had 
gone ashore at Tampico 
for supplies, were ar- 
rested by Mexican po- 
lice. Admiral Mayo de- 
manded an apology and 
a salute to the flag. 
Huerta apologized but 
refused to salute. The 
incident was used as an 
excuse to capture Vera 
Cruz to prevent the landing of munitions for Huerta 
from a German steamship. War was averted by the 
mediation of Argentina, Brazil, and Chile. 

Period of Disorder and Confusion 
The United States, by preventing supplies from 
reaching Huerta and by allowing munitions to reach 
his enemies Carranza and Villa, 
succeeded in overthrowing Huer- 
ta, and Carranza became presi- 
dent. In the meantime Carranza 
and Villa had quarreled, and Villa 
became a rebel chieftain. In 1916 
he raided Columbus, N. M., killing 
a number of Americans. General 
Pershing was sent into Mexico at 
the head of a punitive expedition, 
but Villa escaped. 

After the entry of the United 
States into the World War of 
1914-18, Mexico became a center 
of German intrigue. Germany even 
went so far as to propose, in the 
famous “Zimmermann note,” tohelp 
Mexico invade the United States. 

Under Carranza the Constitution 
of 1917 was adopted. Now at last 
the program was crystallized. The 
Constitution is the “blueprint” 
of a modern socialistic nation. The convention that 
drew it up is considered by many historians the most 
important single event of the revolution. It sharply 
divides the revolution into two periods. Before 1917 
it was a chaotic struggle to destroy the evils of 
400 years of feudalism. Since 1917 it has been a 


A FISHERMAN OF LAKE PATZCUARO 



A TYPICAL ‘‘ZAPATISTA 11 



Peons of the south, like this old man, fought 
with Emiliano Zapata. 
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Mexico and the Second World War 


struggle to put into effect the ideals written into the 
Constitution. The most important clauses, relating 
to land, labor, subsoil resources, and education, have 
already been discussed. 

Carranza won many enemies by failing to push the 
revolutionary program, and in 1920 he was murdered. 
General Alvaro Obregdn became president. Obregon 
soon proved to be the strongest man Mexico had pro- 
duced since Diaz and the first who was both willing 
and able to put through badly needed social reforms. 
For eight years Obregon dominated Mexico, since his 
successor to the presi- 


ADMIRING 


P.AINTING 



dency, Gen. Plutarco 
Elias Calles, was elect- 
ed by his influence and 
remained in political 
alliance with Obreg6n 
throughout his admin- 
istration, 1924-28. 

Calles’ drastic enforce- 
ment of the antichurch 
laws and the mineral 
and land laws led to 
widespread revolt at 
home and serious dif- 
ficulties with foreign 
governments. Through 
the skillful diplomacy 
of the United States 
ambassador Dwight 
Morrow, he was per- 
suaded to adopt a more 
friendly attitude to- 
ward foreign powers 
and to reopen the 
churches.- The superb 
Diego Rivera frescoes 
in the Cortez Palace 
of Cuernavaca were 
commissioned by Mr. 

Morrow as a personal 
expression of his affec- 
tion for Mexico. More than any other American 
ambassador he soothed the resentment against Ameri- 
’ can interference in Mexican affairs and the still bitter 
memories of the Mexican War. 

Obregon was again elected after Calles but was 
assassinated by a religious fanatic in 1928. Calles 
now exercised chief political power as founder and head 
of the strong National Revolutionary party (PNR). 
He brought about the election of Emilio Portes Gil as 
provisional president; placed Pascual Ortiz Rubio in 
the presidency in 1930; forced him to resign in 1932; 
and put Abelardo Rodriguez in his place. 

Period of Peaceful Reforms 

In. 1934 he supported General Lfizaro Cardenas, a 
mestizo with Tarascan Indian blood. But Cfirdenas 
was no puppet. He expelled Calles from the country 
and vigorously developed the Six Year Plan for social- 
izing the nation which had been drawn up by PNR. 


This mural painting in Cbapultepec Castle shows the early heroes of the 
revolution. On the white horse is Francisco Madero, who led the revolt 
against President Diaz. Behind him, with white beard, is Venustiano 
Carranza, one of his generals who became president of the Republic. 
The banners read “Land and Liberty,” and “Land for All.” 


In six years Cdrdenas distributed more land to the 
peasants than had been done in all the years preceding. 
He built up the rural schools; nationalized the oil lands 
held by powerful British and American interests; en- 
couraged and strengthened the labor unions. 

These reforms, however desirable in theory, caused 
a major economic depression. The difficulties over oil 
seizures cut off a major source of government revenue 
and forced curtailment of public works. Wages could 
not keep pace with the soaring cost of living, and 
labor suffered severely. Discontent was widespread 

when the 1940 elec- 
of the revolution tions permitted a 

peaceful change of 
power and policy. 

The administration 
of President Manuel 
Avila Camacho opened 
with a promise of mod- 
eration and concilia- 
tion. Friendly rela- 
tions with the United 
States were signalized 
by the presence of 
Vice-President Henry 
A. Wallace at the in- 
augural ceremonies. 
Settlement of the oil 
and land claims went 
far to cement relations 
between the two coun- 
tries. 

The second World 
War brought about in- 
creased friendliness 
and cooperation. At 
the conference of 
American nations at 
Rio de Janeiro in Janu- 
ary 1942 Mexico, bril- 
liantly represented by 
Foreign Minister Eze- 
quiel Padilla, took the lead in bringing about a dec- 
laration of opposition to the Axis powers and of 
support for the United States. On June 1, 1942, after 
several Mexican ships had been sunk by Axis sub- 
marines, President Avila Camacho, with the unani- 
mous consent of the legislature, declared war on Ger- 
many, Italy, and Japan. Thereafter, Mexico cooper- 
ated in hemisphere defense, mobilized its army, and 
with the aid of United States capital increased its 
production of raw materials vital to the war effort. 

Organization of the Government 
A federative republic, Mexico is divided into 28 
states, 3 territories, and a federal district. Its presi- 
dent is elected for six years and cannot succeed himself. 
The bicameral legislature appoints a permanent com- 
mittee of 14 senators and 15 deputies to serve between 
sessions of Congress. (See Diaz, Porfirio; Latin Amer- 
ica; Latin American Literature; Mexico City. 
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I Reference-Outline for Mexi co 

— REFERENCE-OUTLINE /or 

TN SPITE of its vast natural wealth, Mexico is eco- 
nomically poor. For 300 years it was exploited and 
dominated by Spain, its people virtually enslaved. 
When it finally won independence a small educated 
group seized control, led the ignorant masses into revo- 
lution and counter-revolution, and plunged the strug- 
gling country into political chaos. Today, however, with 
increasing stability in government, much progress is 
being made in land distribution, industrial development, 
and education. 

I. PHYSIOGRAPHY: M-I32a-134, M-133 map, N-151, 
Y-210. 

A. Mountains and Plateaus: M-1326-133, pictures M-134, 

M-135. 

B. Great Peninsulas: Yucatan Y-210; Lower California C-35. 

C. Isthmus of Tehuantepec: M-1326, N-151. 

D. Coastal Lowlands: M-133-4. 

E. Rivers: M-135, M-133 map. Rio Grande R-109. 

H. CLIMATE: M-134-5, C-35, Y-210. Rainfall map N-150o. 

III. NATURAL RESOURCES: 

A. Arable Land: M-139. 

B. Forests of Valuable Timber: M-140, L-180. 

C. Minerals: Rich Ore Deposits M-140-41; Vast Oil Supply 
M-141, P-144, P-145, P-146 map; Silver M-141. 

IV. INDUSTRIES: 

A. Agriculture: M-139-40, 134. Chief Food Crops M-139; 
Corn M-139; Cotton M-139, Y-210, C-379 map; 
Agave or Sisal Plant A-46, S-154, M-140; Timber 
Production M-140; Tobacco M-139; Coffee M-139; 
Guayule Rubber M-140, G-181<2; Chicle M-140; Rubber 
M-140, R-163; Vanilla V-273. 

B. Stock Raising: M-140, C-103, C-107-8. 

C. Mining: M-140-42, S-152, M-188. 

D. Oil Output and Petroleum Refining: M-141-2. 

E. Manufacturing: M-142. 

F. Arts and Crafts: M-132a, pictures M-139. 

V. CHIEF CITIES: M-133. Mexico City (capital) M-144; 
Monterrey M-142; Puebla M-142; Orizaba M-142; Vera 
Cruz V-280, picture M-141; Guadalajara (Fact-Index), 
picture M-134; Tampico M-141; Acapulco M-134, 
picture M-142; Manzanillo M-134; Mazatl&n M-134. 

VI. PEOPLES OF MEXICO: M-135-9, L-67/, A-149. 

A. First Inhabitants: M-135, M-1426-d, A-149. Aztecs 
A-408-10, A-147-S, picture E-163; Mayas Y-210, A-147-8, 
149, picture E-345, W-185; Toltecs M-1426-d, A-147-8, 
149; Zapotecs and Mixtecs M-142d, picture M-142c. 

B. Invasion by Spaniards: C-372, M-142d, M-135, L-67e. 

C. Present Mestizo Population: M-135, L-67 /. 

D. immigration and Emigration: M- 13 6, 1-24. 

E. Population: Birth and Death Rate M-136, pictograph 
P-3046; Density map N-150a. 

VII. TRANSPORTATION: M-142, R-114. 

VHI. SOCIAL PROBLEMS: 

A. Land Ownership: M-140, L-67 g. 

B. Foreign Ownership of Resources: M-141-2, L-67n-o. 

C. Labor: M-142-142a. 

D. Education: M-142a-6. 

IX. HIGH LIGHTS IN MEXICO’S HISTORY: 

A. Aboriginal Mexico (Prehistoric to Spanish Conquest): 
M-1426-d. 

B. Spanish Conquest and Occupation (1521 to 1821) : 

a. Montezuma, Emperor of Aztecs: A-408, C-372. 

b. Cortez’ Conquest of Mexico: C-372-3. 

c. De Niza Enters New Mexico from Mexico: N-99. 

d. Coronado Journeys North into the Present United 
States: A-144, C-370. 

e. Settlements in California, Arizona, New Mexico: 
C-32, A-290, N-99, S-221. 
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C. Beginning of Mexican National Period: 

a. Hidalgo’s Revolt against Spain: M-142d, L-676-/. 

b. Iturbide Proclaims Freedom from Spain: M-142d. 

c. Santa Anna 30 Years a Dictator M-142d, T-60. 

d. Texas Asserts Independence: H-346, C-398, T-60. 

D. War with United States (1846-47) : 

a. Boundary Dispute Cause of War: M-131, P-296, 
T-20, U-241-2. 

b. Americans Capture Mexico City : M-132, M-145, S-51. 

c. Mexico Loses Rich Territory : California C-33-4, S-l, 
S-26, L-199; New Mexico N-99, M-131; Part of 
Arizona A-290, 292; Utah U-266, P-296. 

d. Gadsden Purchase: U-241-2, P-214. 

E. France Attempts to Establish an Empire in Mexico : 

a. Attacks Juarez Administration: M-142d. 

b. Makes Maximilian Emperor: M-142d, N-ll. 

c. United States Forces Out French: M-142d, M-241, 
J-224. 

F. Mexico Enters on New Era of Progress: 

a. Juarez Becomes President (1858): M-142d. 

b. Diaz Overthrows Juarez’ Successor (1876) : D-64, 
M-142d. 

G. The Revolution of 1910: 

a. Madero Deposes Diaz: M-142e, W-108. 

b. Huerta Becomes President: M-142e. 

c. United States Refuses to Recognize Huerta: W-108, 
M-142e. 

d. Tampico Incident (1914): M-142e, V-280. 

e. Carranza Heads New Revolt: M-142e. 

f. Villa Raids American Territory (1916) : M-142e. 

H. More Stable Government Is Formed: 

a. The 1917 Constitution: M-142e-/, M-140, M-141, 
M-142, M-142a. 

b. Obregon Becomes President (1920) : M-142/. 

c. Dwight Morrow Betters United States-Mexico Rela- 
tions: M-142/, L-676. 

d. Calles Leadership: M-142/. 

e. The Six-Year Plan under Cardenas: M-142/, M-140, 
M-141-2, M-142a. 

f. Avila Camacho Becomes President: M-142/. 

g. Entrance into Second World War: M-142/. 

X. CULTURAL ACHIEVEMENTS: 

A. Literature: L-67w, L-676, L-676, L-67/. 

B. Painting: M-1426, L-676. 

C. Music: M-1426, L-676. 

D. Motion Pictures: M-1426. 

E. Education: M-142a-6. 

Bibliography for Mexico 

— Books for Younger Readers: 

Banks, H. W. Story of Mexico Including the "Boy’s Prescott" 
(Stokes, 1926). 

Castillo, Carlos. Mexico (Wheeler, 1939). 

Diaz del Castillo, Bernal. Cortez and the Conquest of Mexico by the 
Spaniards in 1521 (Scott, 1942). 

Durfee, Burr and McMorris, Helen and John. Mateo and Lolita 
(Houghton, 1939). 

Martinez del Rio, Amelio. Sun, the Moon, and a Rabbit (Sheed, 
1935). 

Morrow, Elizabeth. The Painted Pig (Knopf, 1930). 

Peck, A. M. Young Mexico (McBride, 1934). 

Sawyer, Ruth. The Least One (Viking, 1941). 

Toor, Frances. Mexican Popular Arts (Toor Studios, 1939). 

— Books for Advanced Students and Teachers: 

Barretto, Larry. Bright Mexico (Farrar, 1935). 

Brenner, Anita. Your Mexican Holiday (Putnam, 1941). 

Burbank, Addison. Mexican Frieze (Coward, 1940). 

Diamant, Gertrude. The Days of Ofelia (Houghton, 1942). 

Flandrau, C. M. Viva Mexico (Appleton, 1937). 

Gruening, Ernest. Mexico and Its Heritage (Century, 1931). 
Lansing, M. F. Liberators and Heroes of Mexico and Central 
America (Page, 1942). 

Prescott, W. H. Conquest of Mexico (Doubleday, 1934). 
Tannebaum, Frank. Peace by Revolution (Col. Univ. Press, 1933). 
Waugh, Evelyn. Mexico; An Object Lesson (Little, 1939). 
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MEXICO CITY 



Beautiful Parks and Monuments 


Mexico city, Mexico. The capital of Mexico is the 
oldest city in North America, for it is a continuation 
of the Aztec city of Tenochtitlan, founded about 1325 
( see Aztecs). Like Washington, D.C., it is included 
in a federal district (Distrito Federal) and is identified 
officially as Mexico, D.F. 

The city lies in a fertile valley 7,500 feet above 
sea level. Visible to the southeast are the snow- 
crowned peaks of Popocatepetl and Ixtaccfhuatl. 
East of the city stretches a flat plain, once the bed 
of numerous lakes. Rivers flowing into these lakes 
used to cause disastrous floods, for the Valley of 
Mexico had no natural outlet to the sea. In 1900 the 
great 30-mile Canal del Desagiie was cut through the 
mountains on the north to a headstream of the Pfinuco 
River. This canal with its many branches now drains 
the lake area into the Gulf of Mexico and removes 
the sewage of the city. All that remains are the 
shallow water flats of Lake Texcoco on the east, and 
Lake Xochimilco. The old lake beds are devoted to 
truck gardening and the raising of dairy cattle, and 
the canals carr} r the small flat-bottomed boats of the 
produce merchants and the Sunday picnickers. 

Mexico City's high altitude offsets its tropical loca- 
tion and gives it a mild and uniform climate. The 
rainy season from June to November is not unpleas- 
ant, for the rains usually occur in late afternoon and 
evening in downpours of short duration. 

Historic Heart of the City 

The nucleus of the city is the Plaza Ma 3 r or de la 
Constitucidn, popularly called the Zocalo. Here are 
the splendid public buildings — the Cathedral, the 
National Palace, the Municipal Palace, and the Ar- 
cades of the Tradesmen — all built shortly after the 
conquest in the 16th century on the site of the Aztec 
temples and palaces. At the northeast comer of the 
square in a deep excavation may be seen a section of 
the foundations of the Aztec Teocalh, a pyramid 
with decorations of huge stone dragon heads. At- 
tached to the National Palace is the National Mu- 
seum, a treasure house of Mexican archeology. One of 
its most precious relics is the Aztec Calendar Stone 


(see Aztecs). This old part of the city around the 
Zocalo has many beautiful buildings and churches of 
colonial Spanish architecture. Near by, too, is the 
modern Ministry of Education, famous for its mural 
paintings by Diego Rivera, and the National Prepara- 
tory School with murals by Jose Clemente Orozco. 

West of the Z6calo, in the heart of the business dis- 
trict, is the Alameda, a large plaza flanked by the 
ornate white marble Palace of Fine Arts and by mod- 
em skyscrapers. A few blocks west of the Alameda 
is the Monument to the Revolution. The monument 
is a massive structure, 250 feet high, of marble and 
stone arches supporting a copper dome. On the 
comers of the arches below the dome are allegorical 
sculptures representing the labor, reform, and agrarian 
laws, and independence. 

Paseo de la Reforma and Chapultepec 

Near the monument begins the beautiful Paseo de la 
Reforma, a broad tree-lined avenue which sweeps in a 
straight line three miles southwest to Chapultepec 
Park. It was planned by Emperor Maximilian to re- 
semble the Champs Elys6es in Paris. At intervals 
along the way are circles containing gardens, foun- 
tains, and monuments. Chapultepec was a pleasure 
park in the days of the Aztec Montezuma. Moss-cov- 
ered ahuehuetes , giant C 3 7 press trees hundreds of 3 r ears 
old, line the many walks and drives. On Sunda 3 ^s the 
park is filled with families who bring their lunches and 
listen to the concerts by the Orquestra Ttpica and 
watch the performances of the charros. These are 
men who dress in traditional costume and give demon- 
strations of riding skill on superbly trained horses. 
They are members of an exclusive club whose purpose 
is to keep alive the dress and customs of an earlier 
day. Chapultepec Castle surmounts a hill in the 
park. (See also Mexican War; Mexico). 

The city is growing rapidly and suburbs of doubtful 
architectural merit reach out in all directions. Many 
of the adobe hovels of the laboring people are being re- 
placed b 3 ^ government-built small apartments. Indus- 
tries are increasing in number and importance, and the 
development of electric power within recent years 


IN THE HEART OF MEXICO CITY 
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The Plaza Mayorde la Constitucion, better known as the Zocalo, is the historic heart of 
on foundations ^ laid m la 73. It occupies the site of a great Aztec pyramid and temple, the Teocalli 

offered. This picture was made from the National Palace, which flanks the entire east side of the souare It JLZtl 

ment offices. Over its mam gateway is the “Liberty Bell” of Mexico, first rung Sept 16 lilO hi Mi ? ?fu S 

that ended in the overthrow of Spanish rule. O /every anniversary of this S,' 
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has helped manufacturing. Among the leading prod- 
ucts are textiles, leather, boots and shoes, paper, 
pottery, tobacco, soap, liquor, flour, and furniture, 

Mexico City was founded about 1325 by the Aztecs, 
who built a village of mud and rush dwellings on little 
islets in Lake Texcoco. First called Tenochtitlan, 
and later named Mexitli in honor of the god of war, 
it grew with the increasing power and civilization of 
its inhabitants. In the 15th century the rude dwell- 
ings were replaced by stone structures. The town had 
reached the height of its glory when the Spaniards 
under Cortez practically destroyed it in 1521. It was 
rebuilt by natives under the direction of the con- 
queror. In the Mexican War of 1846-48, it was cap- 
tured by the United States troops under Gen. 
Winfield Scott, and was held until the signing of the 
armistice. Population, more than 1,000,000. 

Fla. The enterprising H. M. Flagler in 1896 
extended the East Coast Railway down to an old 
Indian trading post squatted at the edge of a man- 
grove swamp on Biscayne Bay at the southern tip of 
Florida. Next to the little Indian storehouse he built 
the Royal Palm Hotel, and almost overnight the magic 
city of Miami grew up. In 1925 and 1926, during the 
Florida real estate boom Miami's population almost 
doubled. Skyscrapers and huge hotels sprang up 
with bewildering speed. Although a tremendous hurri- 
cane swept through the city in 1926, wrecking new 
homes and buildings and destroying property worth 
millions of dollars, all its traces were soon erased. 

Its warm subtropical climate has made Miami a 
world-famed winter playground, and the tourist trade 
yields a large annual income. Every facility is offered 
for golfing, yachting, fishing, bathing, 
polo, and other sports. Sailfish, 
tarpon, and many other game fish try 
the skill of fishermen. Three cause- 
ways across Biscayne Bay connect the 
city with Miami Beach, which stretches 
for eight miles along the ocean. On 
the 15-mile palm-fringed boulevard 
that parallels the bay is beautiful 
Bay Front Park, with its huge amphi- 
theater. The University of Miami, 
opened in 1926, has an attractive 
setting in Coral Gables. 

Fish, Fruit, and Manufactures 

Miami has large commercial fisher- 
ies and rapidly growing manufactures. 

Boatbuilding, lumber industries, 
foundries, glass works, dredging, paint 
manufactures, grapefruit canning, and 
tanning of snake and alligator skins 
keep its workers busy. The city ships 
large quantities of tropical and subtropical fruits— 
grapefruit, oranges, pineapples, limes, guavas, avoca- 
dos, mangoes, coconuts— and early vegetables. 

It is a busy international airport with daily or bi- 
weekly sendee to Latin American ports, and an impor- 
tant seaport with a fine improved harbor. A canal 


from Miami River to Lake Okeechobee gives Miami an 
inland waterway through the rich fruit and vegetable 
growing regions of the reclaimed Everglades. It is 
also on the Intracoastal Waterway, an inland channel 
along the east coast of the state, and is linked with 
Tampa by the Tamiami Trail, a highway which crosses 
the vast Everglades. Two railroads, the East Coast 
and the Seaboard Air Line, serve the city. Popula- 
tion (1940 census), 172,172. 

Mica. A piece of this mineral an inch thick can be 
split into nearly a thousand sheets, each as thin as 
the thinnest tissue paper. For its familiar use in the 
doors of stoves and as chimneys for incandescent gas- 
burners, it is split into sheets about as thick as heavy- 
paper. These sheets are tough, elastic, and resistant 
to heat, and those made from the variety of mica 
called “muscovite" are almost as transparent as glass. 
The name muscovite, or muscovy glass as it used to 
be called, came from the fact that this mica was 
formerly in common use for windows in Russia. 

The chief use of mica today is as a dielectric in 
small electrical condensers, such as are used in radio 
apparatus (see Electricity). Broken into small spar- 
kling bits it is used as “spangles" to give glittering 
effects to stage costumes and scenery. This use 
recalls the origin of the word mica, which comes 
from the Latin word micare meaning “to glitter." 

All the varieties of mica are silicates of aluminum 
and other elements, that is, are compounds of silicon 
and aluminum with other things in minor quantities. 
Muscovite also contains potassium. Most of the 
world's supply of sheet mica comes from India, but 
the United States and Canada furnish most of the 

THE SHORE OF BISCAYNE BAY 


“scrap" mica. In North Carolina, the richest field 
in the United States, much of the mining is done 
in primitive fashion by farmers, who trade it to the 
storekeepers. New Hampshire also has valuable mica 
lands in the White Mountains. Mica is found in 
shades of yellow, green, brown, red, and black. 
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One of the palm-lined drives that give Miami and its sister city, Miami Beach, their 
pleasant semitropical atmosphere. In the background is a good example of the 
architecture that is popular throughout Florida. 




145 







MICHELANGELO 


The Master’s Titanic Will 




UICHELANGELO 

(ml f k el -an' g e-l d) 
BUONARROTI (1475- 
1564). On a scaffolding 
sixty feet above the floor 
of a chapel in Rome lay a 
man, painting with furious 
strokes on the wet plaster of 
the ceiling which stretched 
its ten thousand square feet 
of surface about him. It 
was Michelangelo, the great- 
est genius of the Italian 
Renaissance, who between 
the years 1508 and 1512 
frescoed the vault of the 
Sistine Chapel with hun- 
dreds of titanic figures em- 
bodying his vision of the 
world’s creation. 

Today we gaze in awe at 
the nine main scenes de- 
picting the story of Genesis 
from the Creation to the 
Flood. We see many other 
scenes showing the ancestry 
of Christ, stirring moments 
of Biblical history, and the 
ancient prophets and the 
pagan sibyls dreaming of 
the good that was to come 
to the world. 

When we 
consider the 
vast size of 
this enormous 
mural, its ma- 
jestic vigor 
and variety, 
and the stu- 
pendous diffi- 
culties of the 
task, 
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The majestic ‘Moses’, in the Church of San Pietro in Vincoli, Rome, is generally agreed to 
be Michelangelo’s masterpiece. The Lawgiver, with the tablets of the Law by his side, is 
represented at the moment when he sees the people of Israel dancing around the Golden 
Calf. Wrath, indignation, and pain are frozen on his fs 


we are 

astounded to think that it could have been accom- 
plished by the almost unaided powers of one man. 
We understand why artists call this “the most ex- 
traordinary piece of technical work ever accom- 
plished.” 

Not only are we thrilled by Michelangelo’s lofty 
conception and by his masterly technique, but we are 
also stirred by his indomitable will and almost super- 
human energy. We marvel at the courage with which 
he bore the “great hardships, illness, and overwhelm- 
ing labor” that accompanied this work. His diffi- 
culties were extraordinary. The huge figures had to 
be painted while he sat or lay in so cramped a posi- 


tion that for months after- 
ward he could not read 
“except in the same atti- 
tude of looking upwards.” 
The assistants whom he en- 
gaged were unequal to the 
task of carrying out his de- 
signs, and he had to carry 
out the whole vast design 
with his own hand. To the 
difficulties of the work itself 
were added harassing wor- 
ries caused by intriguing 
rivals, money troubles, and 
the constant demands of his 
grasping brothers. 

When we think of these 
difficulties we marvel how 
anyone could have sur- 
mounted them and created 
this perfect work. In it, as 
a great critic says, “the art- 
ist’s spirit appears at its 
noblest dignity, in its high- 
est purity.” 

The Buonarroti were a 
poor but noble family of 
Florence. Michelangelo was 
born March 6, 1475, at Ca- 
prese, a small town of which 
his father was then mayor. 

The boy grew 
up in Flor- 
ence, which 
was the art 
capital of 
Italy, and 
early showed 
a great fond- 
ness and tal- 
ent for art. He 
spent all his 
leisure in 

drawing and painting and was so set on becoming an 
artist that his father was forced, against his will, to 
apprentice him to the painter Ghirlandaio. 

Michelangelo was then only 13, but his work was 
so promising that within a year he was chosen for 
admittance to the new art school established by Lo- 
renzo de’ Medici in the Medici gardens. Here, amid 
Lorenzo s collection of Greek and Roman statues, 
Michelangelo learned the art of sculpture. He copied 
the head of a laughing faun with such skill that his 
patron took him to live in the palace. For three years, 
until Lorenzo’s death, the youth worked untiringly, 
producing, some fine pieces which are still preserved. 
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MASTERPIECES OF MICHELANGELO, “THE FURIOUS 
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THE CREATION OF ADAM (above), in the Sistine Chapel of the Vatican. 
The artist lay on his back to do these ceiling paintings, which represent the 
story of Genesis from the Creation to the Flood. This ceiling, the most 
famous of all Michelangelo’s paintings, cost him four and a half years of the 
most trying and difficult labor. 
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THE DYING SLAVE (above), now 
in the Louvre, is one of three com- 
pleted marbles intended for the 
monument of Pope Julius II. Politi- 
cal changes put a stop to the work. 


THE HOLY 
FAMILY (right), 
in the Uffizi at 
Florence. One of 
his early works, 
this is the only 
known easel 
painting by 
Michelangelo 
left in the world 
today. While 
more conven- 
tional than his 
later work, it 
manifests the 
same strength, 
and that power 
of showing much 
action in little 
space, which 
later made him 
known as “The 
Furious.” In one 
of his later sculp- 
tures (below), 
this “tempest of 
the spirit” is 
again shown in 
the despair, the 
disturbed wrath, 
of the drowsing 
figures. 
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DAWN AND DUSK, adorning Lorenzo 
de’ Medici’s tomb in Florence, reflect 
the artist’s despair of the times. The 
head of the male figure is Michel- 
angelo’s self-portrait. 
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MICHELANGELO 


A Versatile Genius { 


Two years later he was in Rome, where he was 
commissioned to carve a Pieta , a marble group repre- 
senting the Virgin Mary supporting the dead Christ 
on her knees. This masterly group, known as ‘The 
Madonna della Pieta/, won him instant recognition as 
the greatest sculptor of his time. 

Returning to Florence at the age of 26, Michel- 
angelo was commissioned to make a giant statue out 
of an 18-foot marble block which another sculptor had 
clumsily roughed out years earlier and then abandoned 
in despair. For more than two years Michelangelo 


the wall of the chapel behind the altar. In its vast 
proportions, technical excellence, and daring concep- 
tion it is a fitting companion for the ceiling paintings. 
It has been called the most famous single picture in 
The world. 

Besides these masterpieces, Michelangelo left the 
.world many other significant works in both painting 
and sculpture. Nor did these twin arts absorb all his 
many-sided genius, for Michelangelo used his vast 
powers in many fields. When his beloved Florence 
was in danger, he superintended its fortification. He 


THE MADONNA DELLA PIETA 


labored continuously in a 
wooden shed built around 
this block. Out of its 
colossal mass, with all the 
limitations of its previous 
shaping, he hewed his 
youthful courageous 
‘David’ — one of the 
world’s greatest statues, 
of “spirit-quailing, awe- 
inspiring force.” 

The year 1505 found 
Michelangelo again in 
Rome, this time at work 
on a tomb for Pope Julius 
II. It was to be a huge 
structure with some forty 
statues arranged in three 
tiers. The artist threw 
himself heart and soul 
into the great scheme, 
even spending many 
months in the Carrara 
marble quarries to choose 
the material. But new 
orders from the 
pope, political fff' 
upheavals, jeal- nT. 
ousies, and 
changes of plan 
after the 
pope’s death 

interfered __ 

with the This Pieta , which stands in the Church of St. Peter, Rome, was the greatest work of Michel- 
work, 
end 



wrote a collection of 
impassioned sonnets 
which in their impe- 
tuosity and vigor re- 
mind us of his work in 
marble. And, finally, 
he left us the greatest 
architectural achieve- 
ment of the Italian 
Renaissance, the great 
dome of St. Peter’s in 
Rome, a labor of love 
designed during his last 
3 r ears. Michelangelo’s 
hand, as Emerson says, 
was indeed — 

The hand that rounded 
Peter’s dome 
And groined the aisles 
of sacred Rome. 


t h the ihis Fieta > which stands m the Church of St. Peter, Rome, was the greatest work of Michel- 
i t xu a?gelo’s early youth and won him instant fame as the first sculptor of his day. As an old 

In the biographer says, it is “of so great and rare a beauty, that no one beholds it but is moved to 
l forty pity.” It is the only work on which Michelangelo left his name. 


years later, Michelangelo had completed only a few 
figures for the much reduced tomb. Among them 
were the majestic ‘Moses’, which is part of the 
memorial as it appears today, and the ‘Slaves’, now 
in the Louvre. 

By common consent, these are among the supreme 
triumphs of the sculptor’s art. With them rank the 
figures of Dawn and Dusk, Night and Day, and the 
portrait statues which Michelangelo did for the 
Medici monument in Florence. 

More than 20 years after he did his ceiling frescoes 
for the Sistine Chapel, Michelangelo began to paint 
his enormous ‘Last Judgment’, sixty feet in height, on 


“Death plucks me 
by the cloak,” he cried 
when he was 89 years 
old, and the brush 
fell from his hand. 
He was buried in 
the church of 
Sante Croce at 
Florence. 
Honored as 
“more than 
mortal, angel 
divine,” 
Michelangelo 
outlived his 
illustrious 
contemporaries Raphael, Leonardo da Vinci, and 

Correggio. Except for Titian, he was the last great 

figure of Italy’s golden age of art. A stern and lonely 
dreamer, in the loftiness of his inspiration and in the 
number and variety of his immortal works Michelan- 
gelo still stands unrivaled. He is the best type of the 
universal genius which the Italian Renaissance pro- 
duced beyond any other epoch in the world’s history 
{see Renaissance). In him were summed up the vigor 
of mind and body, the restless energy, the boldness 
of spirit, the freedom of action and expression, the 
curious combination of worldliness and religious zeal, 
which marked that great period. 









w 


A . £ 


% 




% 


bs 




i- 

V 


W ' 





148 



|~A Master-Student of Light 


MIGHELSON 


MlCHELSON (mi' kel-son), Albert A. (1852-1931). 
A class in physics at the United States Naval Academy 
gathered ^around a youthful teacher one day back in 
the 1870’s. His simple apparatus consisted of odds 
and ends salvaged from a laboratory junk heap, with 
a small revolving mirror purchased for ten dollars. 
With this crude equipment the instructor conducted 
the experiment which resulted in the most accurate 
measurement made up to that time of the velocity of 
light. The instructor was Albert A. Michelson, who 
became one of the greatest physicists of all time and 
won world fame, for his study of light and for his 
experiments bearing on the existence or non-existence 
of ether in space. 

The invention of the Michelson interferometer, and 
of the echelon spectroscope, which gives immensely 
detailed spectrums ( see Spectrum and Spectroscope) ; 
the first accurate measurement 
of the rigidity of the earth; 
and the measurement of the 
diameter of stars with the in- 
terferometer, were among his 
other notable achievements. 

Michelson was born Dec. 19, 

1852, in the Prussian town of 
Strelno. When two years old, 
he was brought to America by 
his parents, who journeyed 
across the western prairies to 
Virginia City, Nev., in a cov- 
ered wagon, and a few years 
later moved on to San Fran- 
cisco. His father decided that 
after his graduation from a San 
Francisco high school young 
Albert should go to Annapolis 
and become a naval officer. 

The 17-year-old boy went to 
Washington and persuaded President Grant to give 
him a special appointment to the Academy. He was 
graduated in 1873, then served two years as a mid- 
shipman. In 1875 he was made instructor of physics 
and chemistry at the Academy. 

Michelson’s measurement of the speed of light cor- 
rected the careful determinations made by the learned 
French physicists, Fizeau and Foucault. Stimulated 
by this success, he went to Europe to study physics 
for two years at Berlin, Heidelberg, and Paris. Return- 
ing to America, he became professor of physics at the 
Case School of Applied Science in Cleveland, Ohio. 
There he invented the Michelson interferometer, an 
instrument by which light waves may be measured to 
within a millionth of an inch ( see Light). With this 
new instrument and in collaboration with E. W. 
Morley, he conducted the famous Michelson-Morley 
experiment on ether-drift, to determine the absolute 
speed of the earth in respect to the ether — the hypo- 
thetical stuff physicists believed pervaded all space. 

The test was made by sending out simultaneously 
two beams of light — one in the direction oLche earth’s 


motion, and the other at right angles to the path of 
the first fight wave— and by means of mirrors, reflect- 
ing each of the beams back along its own path to the 
starting point. The presence of ether-drift would have 
slowed up the beam moving in the direction of the 
earth’s motion so that the waves of the two beams 
would return somewhat out of step with each other; 
but the beams sent out by Michelson and Morley 
came back exactly in step, indicating that there was 
no ether-drift, and, perhaps, no ether ( see Ether.) 

The negative result of this experiment opened the 
way for new conceptions in physics, which resulted in 
the celebrated Einstein theory of relativity. Its 
importance is ranked with the experiment of Galileo 
when he dropped the stones from Pisa’s leaning tower. 

In 1889 Michelson became professor of physics at 
Clark University, in Worcester, Mass., where he fur- 
ther developed the application 
of the interferometer in the 
measurement of distances. 
Three 3 ^ears later he was in- 
vited to carry on his work at 
the International Bureau of 
Weights and Measures at 
Sevres, France, to the end of 
determining the length of the 
standard meter in terms of the 
wave length of fight. After one 
year of careful observation and 
experimentation, Michelson 
found this platinum-iridium 
stick to be equal to 1,553,163 .5 
times the wave length of a 
certain red fine in the spec- 
trum of the metal cadmium, 
with an absolute accuracy of 
one part in 2,000,000. If the 
standard meter is ever lost or 
destroyed, it can now easily be reproduced, since the 
length of fight waves is constant. 

In 1892 Michelson was made head of the depart- 
ment and professor of physics at the University of 
Chicago, remaining there until 1929, when he retired 
to check again the speed of fight. His experiment of 
1926, made by racing a beam of fight from the top 
of Mt. Wilson to San Antonio Peak in California, a 
distance of 22 miles, gave 186,284 miles per second as 
the speed. Michelson wanted still greater accuracy. 
When his instruments were in place and the first tests 
started in a mile-long vacuum tube near Pasadena, 
Michelson was stricken by paralysis. He directed fur- 
ther work, however, through assistants, until he died 
May 9, 1931. The final results of the experiment 
were published in 1936 (see Light). 

Michelson received honorary degrees from many 
universities of both Europe and America, and in 1907 
he won the Nobel prize for physics, the first American 
to receive this honor. That same year he was awarded 
the Copley Medal, the most distinguished honor 
bestowed by the Royal Society of Great Britain. 


ALBERT A. MICHELSON 



One of America’s Greatest Physicists 
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MICHIGAN 


A Coast Line 2,391 Miles Long] 


5%e “WOLVERINE STATE” 

with c Vts i7ujin Peninsulas 



Here is one of the famous peach orchards in the western part of lower Michigan. The sandy soil and moderate climate 
are ideal for the production of fine fruit crops, and every summer this district ships enormous quantities to market by rail 
and water. Thus the region which once was regarded as hopeless for agricultural purposes has been turned into a para- 
dise of flourishing orchards. 


TV /TICHIGAN. If yOU 
were asked to name 
the states of the Union 
which have the longest 
coast lines, you would 
probably think only of 
the states that border on 
the ocean. But the coast 
line of the inland state 
of Michigan ranks second 
in length, stretching for 
2,391 miles along the 
Great Lakes. The coast line of Florida (3,751 miles 
long) has the distinction of being longest, and Califor- 
nia comes third with a coast line of 1,555 miles. 

The “Wolverine State 77 owes its enormous coast line 
to the fact that it consists of two entirely distinct 
peninsulas which divide what would otherwise be one 
great inland sea into Lakes Michigan, Superior, and 
Huron. And so the great seal of the state bears a 
Latin inscription which means, “If you seek a beauti- 
ful peninsula, look about you/ 7 

It was an accident of history that the two penin- 
sulas, which are very different in character and 
entirely separated by water, should be united into one 
state. Michigan included originally only the lower 
peninsula. At the time of its admission to the Union 
as a state in 1837, it was hotly disputing with Ohio the 
location of the southern boundary; so when Congress 
decided in favor of Ohio, the upper peninsula was 
awarded to Michigan in compensation for the loss. 

The immense mineral wealth of the new region was 
then unknown, and because of its rugged rocky char- 
acter people thought it was of little value. In Congress 
Henry Clay opposed the project for the construction 


of the “Soo 77 canal at the 
point where St. Marys 
River separates the upper 
peninsula from Canada, 
saying that these straits 
were “beyond the re- 
motest settlement in the 
United States, if not in 
the moon. 77 Today the 
canals around the rapids 
of the “Soo 77 carry more 
traffic than the Panama 
and Suez canals combined, and the upper peninsula is 
one of Michigan’s greatest sources of wealth, for it 
is part of the rich Lake Superior iron and copper 
country, which is divided between Michigan, Wis- 
consin, and Minnesota. The copper deposits, which 
lie wholly in Michigan territory, are unique in that 
they are the only large deposits in the United States 
where copper occurs chiefly in pure metallic form. 
For many years Michigan was the greatest copper- 
producing state, but it now usually ranks after 
Arizona, Montana, and Utah. In the production of 
iron ore Michigan is surpassed only by Minnesota. 
The timber resources of the upper peninsula have also 
contributed enormously to Michigan’s wealth. 

The gently rolling lower peninsula, which projects 
north between Lakes Huron and Michigan in the shape 
of a gigantic hand, can boast of resources no less 
great, though of a different kind. Here are rich farm 
and fruit lands, which form the state’s chief source of 
wealthy here are the nation’s greatest salt wells; here, 
too, are great deposits of limestone, clay, sand, gravel, 
and gypsum. There is some coal, but production is 
inconsiderable. Petroleum, brought in near Muskegon 


Extent . — Northern peninsula, north to south, 120 miles; east to west, 
355 miles. Southern peninsula, north to south. 285 miles; east to 
west, about 200 miles. Area, 58,216 square miles, excluding 38,575 
square miles of water surface of Great Lakes, within the state bound- 
aries. Coast line on Great Lakes, 2,391 miles. Population (1940 
census), 5,256,106. 

Natural Features . — Northern peninsula, rugged and hilly; Porcupine 
Mountains in west on Lake Superior (highest point, 2,023 feet); 
low limestone and sandstone tablelands in south and northwest. 
Southern peninsula, broad tableland in north bordered by gentle 
slopes, giving way to low level or slightly rolling country (highest 
point, more than 1,700 feet). Numerous small rivers and lakes. 
Mean annual temperature, 45°; mean annual precipitation, 31". 

Products. — Hay, corn, oats, wheat, beans, sugar beets, potatoes 
and other vegetables, fruit; cattle, milk, hogs, poultry and eggs; 
iron, copper, petroleum, salt, cement; automobiles, food, iron and 
steel, furniture, other lumber products, chemicals, drugs. 

Cities . — Detroit (1,623,452), Grand Rapids (164,292), Flint (151,543), 
Saginaw (82,794), Lansing (capital, 78,753). 
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To create the farm lands of the Upper Peninsula, dense forest had to be cut down and swamps drained. Large timberlands still 
remain. The flat fields above, once the bed of the prehistoric Great Lakes, are now planted to hay, oats, barley, and potatoes. Below 
is the River Rouge plant of the Ford Motor Company, at Dearborn, which has helped to make Michigan the world’s greatest manu- 
facturer of automobiles. The cylindrical building in the foreground, the Rotunda, houses a theater and exhibition hall. Facing it is 
the Ford Administration Building. (Upper view by Fairchild Aerial Surveys, Inc.) 
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MICHIGAN 



Automobiles and Furniture 


IN MICHIGAN’S FAMOUS CELERY DISTRICT 



Celery is here being prepared for market on one of the farms near Kalamazoo. In its natural state celery is bitter, tough, and 
unsuitable for food. This condition was remedied in earlier days by banking the rows with earth. The stalks then turned white 
and acquired the flavor we all know. How the celery growers save themselves much of this trouble, for they have found that closely 
packed plants will blanch themselves without earth, if properly confined between planks as is being done at the left of the picture. 

The process of blanching not only turns the stalks white, but makes them tender and crisp. 


in 1929, has since become one of the state's most- 
important minerals. Along Lake Michigan is a 
fruit belt, some 30 miles wide, where apples, peaches, 
pears, plums, cherries, grapes, 
and small fruits are grown in 
abundance, thanks to the pre- 
vailing westerl}' winds from 
across the lake. By lengthen- 
ing the cold season these winds 
tend to prevent early budding 
of the fruit trees and the con- 
sequent danger of destruction 
of the crop by late spring frosts, 
and by similarly prolonging the 
warm season the 3 r give the 
fruits plent 3 r of time to ripen. 

The farm lands produce large 
crops of corn, wheat, oats, hay, 
sugar beets, beans, peas, and 
potatoes. The 
Michigan celery 
beds are famous 
through the nation, 
and the state is one 
of the chief sources 
of supply for pep- 
permint, used in chewing-gum and for other flavoring. 
It is also one of the leading states in beet-sugar 
making and sheep raising. 

A generation ago Michigan was the chief lumber 
state in the Union, but this industry has greatly 
declined, as the forests of both hard and soft woods 
were cut wastefully without regard for the future. 
Cities like Saginaw, which owed their rise to the 
lumber industry, have become general manufacturing 


centers. Large forest reserves, however, have been 
set aside, and it is expected that within a few years the 
timber industry can be parti all}' revived. 

These vast resources of min- 
erals and lumber, combined 
with the cheap transportation 
afforded by the Great Lakes, 
have made Michigan one of the 
great manufacturing states. 
The automobile industry leads 
all the rest. Nearly one-half or 
the automobile output of the 
county comes from this state, 
and Detroit is the automobile 
capital of the world (see De- 
troit). Flint, Lansing (the state 
capital), Pontiac, and Jackson 
are all important seats of auto- 
mobile manufacture. The man- 
ufactures of steel, 
rolling-mill, and 
foundry products— 
the second most im- 
portant industry— 
supply much of the 
steel needed for 
motor vehicles. The steel mills are in the southeast- 
ern part of the state on Lake Erie and the Detroit 
Fiver, near the automobile factories. 

From the once tremendous lumber resources devel- 
oped the third important group of manufactures— fur- 
niture, paper, pulp, wooden and paper boxes, and other 
lumber and timber products. Grand Rapids is one of the 
most celebrated furniture centers of the world (see 
Grand Rapids). Michigan is a leading state in the 
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Resorts and Recreation Areas 


M ICHIG A N 


production of drugs, medicines, and chemicals. It 
owes this distinction largely to the fact that important 
chemicals are obtained from the salt deposits. Flour 
and gristmill products are extensively manufactured 
m the southwestern part of the lower peninsula. The 
breakfast foods and other 
cereal preparations of Battle 
Creek are known all over the 
world. Supplies of tanbark 
and nearness to Chicago and 
other cattle and hide mar- 
kets have made possible a 
large and profitable leather 
manufacturing industry. 

Boots and shoes, as well as 
trunks, suitcases, and other 
luggage, are also produced. 

A few of the other varied 
products are agricultural im- 
plements and industrial ma- 
chinery, refrigerators, beet 
sugar, and refined petroleum. 

Recreation Areas and the 
Tourist Trade 

Michigan is the summer 
and winter playground for 
millions of visitors from all 
parts of the country. The 
tourist industry is an impor- 
tant source of income. In the 
upper peninsula it is second 
only to mining. In this rug- 
ged, mountainous area are 
wild lake shores and seclud- 
ed waterfalls, forests abound- 
ing with game, and streams 
well stocked with fish. On 
Lake Superior, near Grand 
Marais, are the so-called 
“pictured rocks”— sandstone 
formations of gray, blue, 
green, and yellow, cut by 
wave action into fantastic shapes. Just off the Cana- 
dian shore near the northwestern coast of Lake Supe- 
rior is beautiful Isle Royale. This island, 45 miles long, 
has been set aside as a national park. 

Mackinac Island, in the Straits of Mackinac be- 
tween Lake Michigan and Lake Huron, is a state park. 
Old Fort Mackinac, begun by the British in 1780, 
Fort Holmes, which they built during the War of 1812, 
and old stone blockhouses give the island historic 
interest. No motor vehicles are permitted to mar the 
quiet of its 25 miles of carriage drives, saddle paths, 
and foot trails. Les CMneaux (“the snows”), a 
group of islands east of the straits, are famous for 
their muskellunge and other fishes. Some 300 islands 
near Michigan's shores lie within its boundaries. 

The rivers are mostly short, and unimportant ex- 
cept for their scenery. The falls on the Tahquamenon 
River, near St. Ignace, are mentioned repeatedly in 


Longfellow's ‘Hiawatha’. The lower peninsula has 
more than five thousand lakes, many of them dotted 
with resorts. Quaint Saugatuek, on Lake Michigan 
in the south, is a famous artists’ colony. 

Many cities are noted for tlieir annual celebrations. 


such as the tulip festival of Holland and the fruit 
blossom festivals of Benton Harbor, St. Joseph, and 
Traverse City. Farther north perch and smelt festi- 
vals are held. 

The cutting and burning of the virgin forests left 
large waste areas, unsuitable for agriculture. These 
lands are being reforested and recreation areas are 
being developed on them with accommodations for 
campers, hunters, and fishermen— a project which 
will be valuable both socially and economically. The 
state now has more than five million acres of national 
and state forests, state parks, game refuges, and 
public hunting grounds. 

Forests and Forest Life 

All Michigan was once a great forest. The southern 
half of the lower peninsula was a part of the extensive 
hardwood forest of the Ohio basin. A strip of white 
pine from 30 to 40 miles wide extended along most of 


HOW THE LAKES DIVIDE MICHIGAN'S PENINSULAS 



peninsula, between Lake Michigan on the west, and Lakes Huron and Erie on the east, has 
thriving industries and rich farm lands. 
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the shore of Lake Michigan, and the remainder of 
the state had a heavy growth of pines and other 
conifers. The sandy soil and moderate climate which 
formerly produced the pines proved ideal for devel- 
oping the famous fruit belt. There are still 50 billion 
feet of uncut timber, chiefly pines and other conifers 
in the upper peninsula, in spite of heavy demands of 
numerous wood-products plants and paper mills. 

About half a million hunting licenses are issued 
annually. Black bear, moose, deer, lynx, wolf, coyote, 
porcupine, and game birds still lure hunters. The 
game and bird sanctuary of Isle Royale attracts many 
nature lovers ( see National Parks and Monuments). 

In the remarkable dunes region along the south- 
eastern shore of Lake Michigan, plants and trees that 
seldom grow so far north thrive in profusion. 

The upper peninsula and the northern part of the 
lower peninsula are believed to have been a part of 
the great Laurentian highland, one of the oldest and 
most interesting areas on earth to the geologist. It 
is about the age of the Scottish Highlands and the 
mountains of Norway ( see Laurentian Plateau). 

Glaciation and weathering by winds and waters 
have covered most of the state with a great variety 
of soils and topography. These and a wide range of 
temperature, since the state extends through nearly 
six degrees of latitude, have produced a remarkable 
diversity in vegetation and agriculture. 

A Rich Hunting Ground for Indians 

Michigan before the coming of white men, 300 
years ago, was a rich hunting ground for Indians, 
principally the Huron, Ottawa, 0 jib way, Chippewa, 
and Potawatomi. Some of them paddled down the 
St. Lawrence with great bundles of furs to Quebec. 
There the coureurs de bois, or French fur traders, 
heard of the beautiful country in the midst of . fair 
lakes and they visited it in search of pelts. 

Then came a group of famous explorers and mis- 
sionaries. Jean Nicolet was the first white man to 
penetrate this region. In 1634 he passed through the 
Straits of Mackinac and explored the southern shore of 
the upper peninsula of Michigan, continuing through 
Wisconsin to the south end of Green Bay and down 
the Fox River. The Jesuit priests Raymbault and 
Jogues in 1641 founded a mission for the Indians at 
Sault Sainte Marie, but this did not survive. In 1668 
the French Jesuit missionary, Father Jacques Mar- 
quette, visited the early outposts, organized the first 
permanent white settlement within the present state 
at Sault Sainte Marie, and three years later estab- 
lished- Michilimackinac, a mission station at St. 
Ignace, where the Straits of Mackinac connect the 
waters of Lake Huron and Lake Michigan. (See Mar- 
quette, Jacques; Sault Sainte Marie.) In 1673, the 
French-Canadian explorer, Louis Joliet, joined him 
on their famous trip of exploration across Lake Michi- 
gan to the waters of Green Bay and thence down 
Wisconsin’s rivers to the Mississippi. La Salle sailed 
the first ship, the Griffon , up the Detroit River in 1679. 
A permanent settlement on the river was begun by 


Trans fer from France to England ] 

Antoine de la Mothe Cadillac, one of Louis XIV’s 
soldiers of fortune. Impressed by the advantages of 
establishing a fort and trading post on the site of 
what is now Detroit, he obtained the consent of the 
king to carry out his plan. He returned in 1701 with 
soldiers and colonists and built Fort Pontchartrain, 
named after the French minister to the colonies. In 
1751 its name became Detroit. 

For 60 years the French flag flew over this country 
until it was lost at the close of the French and Indian 
War, and the important settlements at Detroit, Sault 
Sainte Marie, and Mackinac passed into the control 
of the English (see French and Indian War). 

The Conspiracy of Pontiac 

The coming of the English was resented by Pontiac, 
chief of the Ottawa Indians and leader of a confeder- 
acy that included the Potawatomi and O jib way. In 
1763 his confederacy and other associated tribes made 
a concerted attack on 12 fortified posts. At old Fort 
Mackinac they massacred all but one member of the 
garrison, who escaped through his friendship with 
one of the redmen. Pontiac himself laid siege to 
Detroit, but was forced to withdraw after five months. 

At the close of the American Revolution in 1783, 
Michigan formally passed into the hands of the Amer- 
icans; but the British did not leave all outlying forts. 
Control of Detroit did not pass until July 11, 1796. 
British occupation ended in IS 14 (see War of 1812). 

In 17S7, Michigan became a part of the newly 
organized Northwest Territory, and Gen. Arthur St. 
Clair, its first governor, faced the problem of halting 
the Indian attacks. When he failed in a campaign 
against them, President Washington sent out Gen. 
Anthony Wayne, who was experienced in warfare 
with Indians. He succeeded in making peace with the 
tribes so that Michigan and the neighboring country 
could be opened to colonization. In 1796, the settlers 
in the Detroit area formed the district into Wayne 
County, and thus honored his name. 

From Territory to State 

In 1805, Michigan was organized as a separate ter- 
ritory. It got its name from the Indian word meaning 
“great lake.” Shortly before Gen. William Hull, its 
governor, arrived from the east, Detroit was practi- 
cally wiped out by fire. It was then a settlement cov- 
ering about 20 acres. Up to this tune the interior of 
the country was practical^ unknown. Less than a 
dozen settlements had been made on its borders, and 
the total population in 1812 was not more than 5,000. 
In 1818, “Walk-in- the- Water,” the first steamboat on 
the Great Lakes, began to make regular trips between 
Detroit and Buffalo. In the same year public lands 
were thrown open to settlers, and in 1819 Gov. Lewis 
Cass, who had succeeded Governor Hull, encouraged 
newcomers by a trip of exploration during which he 
established better relations with the Indian tribes. 
By 1820 Michigan had more than 20,000 within its 
boundaries. Settlement was rapid during the next 
ten years, especially after the Erie Canal opened in 
1825, in spite of a cholera epidemic during 1832-34. 
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VARIED RESOURCES OF LAND AND WATER 
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At the top you see a stock pile of ore on one of the Menominee Range mines that supply Michigan’s most valuable mineral, iron. 
Below this, at the left, lumbermen are cutting timber. Much of the Upper Peninsula is still heavily forested, and millions of cubic 
feet of timber are cut every year. The children at the right are in one of the famous tulip fields that in spring attract thousands of 
visitors to the city of Holland. Fisheries, represented by the two bottom scenes, are another great natural resource. The frozen 

smelt are fed to mink on one of the state’s many fur farms. 
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SOME POINTS OF INTEREST IN MICHIGAN 
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The state capitol at Lansing (upper left) is shaded by fine old elm and chestnut trees. It was built in 1878. At the right is the 
beautiful Law Quadrangle of the University of Michigan. The Edison Institute of Technology (lower left), at Dearborn, is a private 
school and public museum founded by Henry Ford. The central building, a reproduction of Independence Hall, houses the Ford 
historical collections. Adjacent to the institute, on the east, is Greenfield Village, which re-creates the America of the 19th century. 

On the lower right are the fantastically shaped Pictured Rocks of Lake Superior, near Munising. 
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Among its victims was the third governor of the 
territory, the able George B. Porter. 

His successor, Stevens Thomson Mason was but 
21 years old, and some persons protested again 
“the boy governor.” But Mason proved equal to the 
task, and S soon proposed that the terntory should 
petition to enter the Union as a state. Already 80,000 

Settlers had been attracted to its boundaries, 2 , 

• settlers nau u o{ 17g7 beld was necessary 

1837 hcause of .dispute 

SfoS,' 1 ”! fc“ ilsf capital was at Detroit, i» 
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Science, at Bast Lansing, opened m 1857 . It was 
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MICROSCOPE 


A Wonderful Help to Science 


EXPLORING the Mysteries of the INFINITELY SMALL 

The Mechanical “Eye” that Shows Us Worlds of Wonder in a Drop of Water 



The object to be viewed is carried on a glass slide which rests over a small hole 
on the stage (C). Light from the mirror (E) is cast up through the condenser (C) 
and passes up through the hole on the stage, brightly illuminating the object to 
be examined. The light from the object then enters the objective lens (B) where 
a reversed magnified image is produced. The eyepiece (A) enlarges this image 
further for the eye. (F) and (G) are focusing screws. 


M ICROSCOPE. A magician revealing fantastic 
worlds of wonder in a drop of water or a speck 
of animal tissue — such, indeed, is the microscope; but 
it is very much more than this also. 

The telescope adds much to human knowledge, but 
in many ways the knowledge gained by the micro- 
scope affects our lives more directly. Up-to-date 
physicians use the microscope to track diseases to 
their sources in various forms of bacteria, and the 
conquest of many diseases is due primarily to the use 
of the microscope. Surgeons determine whether 
severe operations for new growths in the body are 
necessary by microscopic examination of a section of 
tissue. Botanists; biologists, and bacteriologists rely 
on it in their studies which enlarge the bounds of 
knowledge and increase man's mastery of nature. It 
is used to determine the physical structure of steel, 


iron, and other metals, and to detect 
adulteration in foods, drugs, starches, 
and paints; and the Federal Bureau of 
Animal Industry depends on it to detect 
parasites in meats. 

Ordinary magnifying glasses or simple 
microscopes — convex lenses used to ob- 
tain a magnified view of an object — were 
apparently known, at least as curiosities, 
from remote times; but the compound 
microscope was invented some time be- 
tween 1590 and 1610. Galileo, the 
famous astronomer, is one to whom is 
ascribed the honor of inventing the 
microscope. Remarkable discoveries in 
anatomy and biology were made by the 
use of both forms in the 17th and 18th 
centuries. For example, the Dutch 
scientist Leeuwenhoek, sometimes known 
as the “father of microscopy/' showed 
that weevils, fleas, and other minute 
creatures are not “spontaneously gener- 
ated^ but come from eggs; and the 
Italian, Malpighi, was the first to see the 
capillary circulation of the blood, previ- 
ously inferred by Harvey. Yet, on the 
whole, the microscope remained a marvel- 
ous toy until comparatively recent times. 

A simple microscope may be a single 
lens, or a set of lenses; if all are used 
together to view the object directly, it 
is a simple microscope. A compound 
microscope uses a lens called the object 
glass or objective to produce a reversed 
magnified image, and another, called the 
eyepiece or ocular, to magnify this image. 

Both objective and ocular, in actual 
practice, are composed of several lenses, 
because lenses are^ subject to the two 
defects of spherical and chromatic aberration ( see 
Lens). Spherical aberration can be cured by grind- 
ing the lens in a parabolic curve, that is, making 
the lens a little thicker in the center than if it were 
a slice of the outside of a sphere. The practical 
difficulties of grinding true parabolic curves are so 
great, however, that spherical aberration is ingen- 
iously corrected by compounding the lens. Chro- 
matic aberration is corrected by using a convex 
crown-glass lens and a concave flint-glass lens, and 
the curves of the two are contrived to supplement 
each other so as to cure spherical aberration at the 
same time. Often more than two lenses are used in 
the objective or the eyepiece. . 

The high-power compound microscope is a delicate, 
elaborate, and expensive instrument, requiring skill, 
training, and patience in its use. The tube carrying 
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SPECIAL MICROSCOPES AND THEIR USES 
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1. Behind the scenes in a microvivarium, devised by Dr, George 
Roemmert. Under each microscope is a sample of pond life bril- 
liantly lighted from below. The enormously enlarged image is 
directed against the transparent screen by a mirror set at an 
angle. Visitors view the screens from the other side. 2. New 
insight into the “infinitely small” is provided by this Siemens 
electron microscope. By passing a stream of electrons over an 
object and allowing the changed pattern of the stream to fall upon 


a photographic plate, structures ten times below the range of op- 
tical microscopes are revealed. 3. The comparison microscope, 
with two objective lenses attached to a single eyepiece, brings 
together side by side for detailed comparison the images of any 
two similar objects. It is widely used by criminologists. 4. Here, 
for example, we see the sides of two bullets. The marks made on 
each of them by the gun barrel through which it passed match so 
closely as to prove both were fired from the same weapon. 




'ft ■* 










5,000 Times Larger ! 
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the eyepiece is adjustable for different 

angles of observation and different dis- 

tances from the objective. It is 

provided with a micrometer to meas- 

ure the object, which is carried on an 

adjustable stage or, if very high 

powers are required, placed in oil or 

water between the objective and a 

cover glass, and illuminated by light 

thrown from a mirror through a con- House-Fiy^swin 

denser. A “camera lucida” attach- that you can piai 

ment may be used to throw the face? U The S right- 

magnified image on a sheet of paper \ k1nd°of 0 siiei e i *f 

on which it may be traced. of the microsco] 

T „ , r . ture is plainly e 

The Limits of the Microscope left-hand corner 

The power of such a microscope ^pictu^e * h ’ 0 e 
depends on the power of the object disk” with whici 
glass, the power of the eyepiece, and f 0 S urnofs r e B °Th“ J 
the separation of eyepiece and objec- appearTng W aim t os1 
tive — the greater the separation, the 
higher the power. Powers of enlargement of more 
than 2,000 diameters are attainable for visual use, 
and photographs of minute objects enlarged 5,000 
diameters have been produced. 

Is there any limit to this marvelous instrument? 
Can we not obtain ever higher and higher powers, so 
that at last we can peer into those ultimate mysteries 
- — molecules, atoms, and electrons? 



In the upper left-hand corner is a 
House-Fly’s wing, so much enlarged 
that you can plainly see the ribs and 
the curious texture of the wing sur- 
face. The right-hand picture shows 
a portion of the palate of the Abalone, 
a kind of shell fish. With the help 
of the microscope its linked struc- 
ture is plainly evident. The lower 
left-hand corner shows the Grass- 
hopper’s hind leg, while the right- 
hand picture shows the “stridulating 
disk” with which the insect known 
as Water Boatman produces its cur- 
ious noise. The circle shows a piece 
of paper, with the fine cellulose fibers 
appearing almost as coarse as hay. 


P There are certain practical diffi- 
culties, the chief of which is not the 
imperfection of the instrument but 
the very nature of light and vision. 
We see non-luminous objects by the 
light which they reflect, and light is 
composed of waves. An object much 
smaller than the wave length of light 
cannot reflect light, any more than a 
;o n much r eni r arged Pebble can break an ocean wave. 
r see the ribs and Now, atoms and even the largest 
nd picture shows molecules are far below the size of 
With the help ^ght waves, and as for electrons, they 
its nnked struc- are almost unimaginably smaller, 
bows the Grass- I he wave length of light also puts 
the^stdduiatfiig a ^mit the magnification of tele- 
he insect known scopic images by the eyepiece ( see 

produces its cur- m i N J 1 K 

cle shows a piece JL eieSCOpeJ. 

? coarse s as fi hly! Yet a wa T has been found to show, 

under certain definite conditions, not, 
indeed, the shape and size of ultramicroscopic parti- 
cles, but their existence, number, and movements. 
An object too small to reflect light diffracts it— scat- 
ters it all around — and may be seen against a dark 
background as a bright point, or rather an almost 
infinitesimal disk, tiny indeed yet far larger than its 
real size. An “ultramieroscope,” so called, is a 
microscope with attachments to show ultramicroscopic 
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particles viewed across a shallow beam of intense light 
against the darkest possible background, as dust 
particles are seen dancing in a sunbeam traversing 
a dark room. These movements are called the 
“Brownian movements.” A powerful microscope of 
the ordinary type will show objects a few “microns” 
in diameter (a micron is about of an inch), 

the lowest limit being about one-tenth of a micron. 
With the ultramicroscope particles measured in thou- 
sandths of microns may be detected. 

Photomicrographs made with ultra-violet rays re- 
veal details over which visible rays would pass with- 
out reflection or refraction. Still smaller details are 
recorded by the electron microscope which focuses a 
stream of electrons upon the object. Every tiny 
variation in structure causes a variation in the electron 
stream, which then impresses its pattern on a photo- 
graphic film. 


Midas. According to mythology, Midas, an an- 
cient king of Phrygia, in reward for a kind act 
was promised by the god Dionysus whatever he 
should ask. Midas asked that everything he touched 
might turn to gold. When the request was granted, he 
found to his sorrow that there are many tilings more 
necessary, for even his food became gold, and he 
begged the god to take back the gift. 

According to another story, Midas once decided a 
musical contest between Pan and Apollo, giving the 
prize to Pan. Apollo in revenge gave him a pair of 
ass’s ears to show the god’s opinion of his musical 
judgment. Midas hid his ass’s ears under a cap, but 
his barber discovered the secret and was so excited 
by it that he dug a hole in the ground and whispered- 
into it: "King Midas has ass’s ears.” A reed is said 
to have grown from this hole, and its whisperings 
spread the secret everywhere. 


<iA THOUSAND YEARS of EUROPE’S HISTORY 


A/TIDDLE AGES. History is continuous like a 
stream, and just as a stream has rapids and 
waterfalls, so too has the great stream of human life. 
One great waterfall, so to speak, in the stream of 
European history was in the 4th and 5th centuries, 
when the Roman Empire crumbled and fell; after 
that until the loth century, the stream flowed on 
with no strikingly abrupt changes. The years be- 
tween those centuries are known as the Middle Ages, 
although, in fact, they were no more “middle ages” 
than any other historical period. The term “middle 
ages” was applied to them some 300 years ago, and 
has clung to them ever since. The name is somewhat 
misleading, for it suggests that these years were pe- 
culiarly uneventful; whereas the truth is, as careful 
students of history have found, they were years of 
great significance for the development of many im- 
portant features of our present day social and political 
arrangements. No one can understand some of our 
existing institutions without understanding some- 
thing of the life and institutions of the Middle Ages. 

Romans, Christians, and Barbarians 

If we go back in imagination along the stream of 
history till we come to the 4th century, we shall find 
the Roman imperial government holding sway over 
the entire Mediterranean basin, and over some regions 
beyond it. The Romans had conquered the Greeks, 
the Gauls, the . Carthaginians, the Egyptians, and 
various other peoples. Roman civilization was made 
up of many mingled elements held- together by the 
army, the roads, the trade, the law, and the govern- 
ment of the empire. ( See Roman History.) 

A number of religions flourished in the empire, for 
the government, when it conquered a city or a region, 
allowed the people to keep then own religion and 
merely required them to give homage to the emperor. 
In a remote province, there grew out of the religion 
of the Jews the Christian faith. The Christians be- 
lieved that homage to the emperor was idolatry, and 


that other religions were false and should be destroyed. 
In the resulting struggle, the Christians were prose- 
cuted as enemies of the government; but their courage 
and zeal and thorough organization prevailed. In the 
early 4th century, the great emperor Constantine 
(288?-337) sought their aid against his enemies, and 
in return made Christianity the official religion. By 
the end of the 4th century, the emperor Theodosius 
(346?-395) had outlawed all other religions. ( See 
Church, Christian.) 

At this time, on the borders of the empire, hordes 
of barbarians threatened both the church and the 
government. On the north were many tribes of 
Teutons, so barbarous, as Tacitus wrote about 100 a.d., 
that they had no word for autumn. This show’s 
that they were still merely hunters and fishermen and 
had not advanced to the agricultural stage of civiliza- 
tion. However, they were bold and warlike and wnre 
learning of the wealth in sunny Mediterranean coun- 
tries and of the weakness of the Roman armies. To 
the northeast of the Black Sea and the Caspian, on 
the world's greatest plain, tribes of fierce nomads 
^vandered wdth their flocks and herds. Among these 
were the Huns, who were of the Mongolian type, 
small in stature, with yellowish dull skin, dark 
straight hair, and slanting eyes. Moving westward 
between the Ural Mountains and the Caspian Sea, 
they met the Goths, who were Germans. Some of 
the Goths, fleeing before the Huns, crossed the 
Danube River in 375 and settled in the empire. Soon 
they quarreled wdth the Romans, and in the battle of 
Adrianople, in 378, decisively defeated the emperor’s 
legions. These events were followed by a “wandering 
of the peoples.” Not only Huns and Goths, but also 
Vandals, Burgundians, Lombards, Franks, Angles,' 
Saxons, and various other tribes wandered at will over 
the empire, pillaging, fighting, sacking Rome, and 
hastening the breakdown of the empire. “The whole 
world,” wrote St. Jerome, “is sinking into ruin.” 
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The Roman world indeed was sinking into ruin; 
yet, in the midst of these troublous times, several 
forces kept society from falling into complete dis- 
order, One of these was the Byzantine Empire, the 
eastern or Greek portion 
of the Roman Empire. It 
survived the barbarian in- 
vasions; and the armies of 
the mighty emperor Jus- 
tinian (483?~565) even for 
a time reclaimed Italy and 
northern Africa from the 
invaders. In Constanti- 
nople, art and industry 
flourished. Justinian's 
architects built one of the 
world's finest structures — 
the cathedral of St. 

Sophia. His lawyers col- 
lected, edited, and reduced 
to a code the great system 
of Roman law. Through- 
out the Middle Ages, the 
Italians carried on exten- 
sive trade with the Byzan- 
tines and brought back to . 
the West much of the 
culture of antiquity and of 
the East. ( See Byzantine 
Empire; Justinian I.) 

Rise of the Franks 
Among the barbarous 
tribes that invaded the 
empire in the West, the 
Franks differed in simply 
expanding from their 
Rhineland home as a base, 
and thus retained strength 
and stability. Most of the 
other tribes, instead of 
expanding, migrated. The 
Vandals, for instance, 
moved all the way from 
north central Europe to 
Africa, where they built 
up a short-lived kingdom. 

The great kings of the 
Franks included Clovis in 
the late 5th century, 

Charles Martel, conqueror 
of the Mohammedans at 
Tours, in 732, and Charle- 
magne, who in 800 was 
crowned emperor of the Holy Roman Empire by Pope 
Leo III. These powerful rulers, although often brutal, 
helped to rescue the age from lawlessness and dis- 
order, Important invasions, in addition to those of 
the Franks, were made by the Angles and the Saxons, 
Germanic tribes that began to settle in England be- 
ginning with the 5th century. They established 


several kingdoms, out of which grew the system of 
shires, or counties. To this day, in America, the 
counties have “shire reeves," or sheriffs. Basic ele- 
ments of English, German, and French civilizations 

are traceable, respectively, 
to the Anglo-Saxons, the 
East Franks, and the 
West Franks. 

When Clovis was con- 
verted to Christianity, in 
496, many of the Germans 
were heretics, and some 
were still pagans. Clovis 
and his successors allied 
themselves with the 
bishop of Rome, or the 
Pope; and the peoples 
they conquered obeyed 
the Roman bishop as head 
of the church. 

In these years of inva- 
sion and uncertainty, the 
monasteries did much to 
preserve knowledge of the 
arts, crafts, industries, and 
literature of Roman times. 
They were also important 
in providing a discipline 
and a bond of union which 
helped to hold society to- 
gether in an age when it 
was threatened with de- 
struction or with reversion 
to savagery. ( See Monks 
and Monasticism.) 

The great emperor 
Charlemagne became an 
ally of the Pope, and they 
subjected the barbarous 
invaders to a civilizing 
discipline. However, even 
during the reign of Charle- 
magne, his dominions, 
which included nearly all 
of central and western 
Europe, were endangered 
by new invasions. From 
the southeast came the 
Arabs; from the Great 
Plain of Asia, the Avars, 
the Bulgars, and the Hun- 
garians; from northeastern 
Europe, the Slavs; and 
from the Scandinavian Peninsula, the Northmen. 
Charlemagne's empire soon fell apart, and in its place 
there grew up a large number of feudal states. The 
feudal lords acquired power as organizers of defense 
against the invaders. (See Feudalism.) 

In the eastern portion of the empire of Charlemagne 
there were several very powerful feudal lords. Henry 


THE BAPTISM OF CLOVIS 



The conversion of Clovis, King of the Franks,. to orthodox 
Christianity was one of the most important historical events of 
the early Middle Ages. The alliance between him and the 
church was highly advantageous to both. This picture, showing 
Clovis being baptized on Christmas Day of the year 496, is from 
a mural painting by Joseph Blanc in the Pantheon at Paris. 
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the Fowler and his son, Otto I, drove out the Hun- 
garians, repelled the Northmen, built towns, called 
“burgs,” which at first were little more than fortresses, 
and subdued their unruly nobles and bishops. Many 
people still longed for a great empire, such as that of 
the ancient Romans. These ideas found expression 
in 962 in the crowning of Otto I at Rome as emperor 
of the Holy Roman Empire. ( See Holy Roman 
Empire.) The emperor was viewed as the ally of the 
pope and the protector of the church. But emperors 
and popes soon came to swords' points in a struggle 
called the “Investiture Conflict.” ( See Gregory VII; 
Henry, Holy Roman Emperors.) 

Medieval Background of Modern Governments 

While the popes and the emperors in Italy and 
Germany were wasting their energies in fighting each 
other and preventing both the Germans and the 
Italians from uniting under strong central govern- 
ments, in France and England the kings were gradu- 
ally extending their powers on a film basis. In each 
country the king had a feudal council consisting of 
his vassals. At first, all government was carried on 
by the long and his council. When public business 
became more complicated, various institutions grew 
out of the council. Many of these still exist. 

Why, for example, does Congress consist of two 
houses, the Senate and the House of Representatives? 
This arrangement was copied from the English, and 
the English acquired the bicameral, or two-house, 
system in the Middle Ages. The nobles were mem- 
bers' of the king's council because they were his 
vassals. In the 13th century, when the kings decided 
to call’ on the wealthy townsmen and the lesser land- 
lords for money, they began the custom of sending 
out orders (writs) to the sheriffs of the counties, call- 
ing on the wealthy middle classes (commoners) to 
elect representatives to sit with the nobles in the 


council. They preferred, however, to sit separately, 
and so the House of Commons was formed. 

Many other modern institutions and practises are 
fully as old. Among these are counties and sheriffs 
and county courts, townships or parishes, and con- 
stables, writs, juries, circuit judges— all of them 
fa mili ar features of our government. Our system of 
law* and of procedure in the courts goes back as far as 
the 12th century. Many people believe that some .of 
our difficulties in dealing with crime and with social 
injustice are due in part to old forms of procedure. 

This brief story of the Middle Ages has been con- 
fined to the framework of society, and especially the 
great institutions of government and religion. This 
framework was built up as a defense against the in- 
vasions and other dangers of the period, and was 
adapted to a simple, self-sustaining farm life. 

In the 12th and 13th centuries, when a greater 
measure of peace and order had been established, the 
age of rapid change in the political, social, and intel- 
lectual life of Europe began. It was the age of the 
great struggle for power between the papacy and the 
empire and it was the age of the Crusades, when 
hordes of Christians, fired by zeal to rescue the Holy 
Land from the Mohammedans, were traveling to and 
from the East, bringing new ideas, new customs, and 
new products to Europe. These centuries saw the 
rise of commerce and of the towns, which spelled the 
doom of feudalism, and the beginnings of monarchical 
states. They saw the rise and development of uni- 
versities and scholastic philosophy, and an intellectual 
and artistic awakening that was to flower in the cen- 
turies that followed. Later, the horizon of Europeans 
expanded to include even the Far East— India and 
China and the Spice Islands. Out of all these new 
influences came the Renaissance and the dawn of 
modern history. (See America; Renaissance.) 


REFERENCE-OUTLINE for Organized Study of THE MIDDLE AGES — 


"pOR a thousand years after the barbaric Germanic 
**■ hordes had swept down upon the weakened Roman 
Empire, Europe went through a constant evolution, as 
conquerors and vanquished became fused and settled 
down and new nations were formed. The three chief 
elements in the medieval civilization that developed were 
the classical culture of the Roman world — for, while the 
Germans destroyed much, they absorbed such elements 
as they could understand and use; the freshness and 
vigor of the barbarians and their ability to adapt them- 
selves to new conditions; and the Christian church, 
whose unbroken rule over the fives and spirits of men 
down to the time of the Reformation is one of the most 
striking features of the Middle Ages. 

The life of the age presents a picture of startling con- 
trasts. The sordidness of daily existence was varied by 
splendid exhibitions of lofty enthusiasm and by hideous 
deeds of brutality. “It was an age of chivalry and ideal 
heroism, of picturesque castles and glorious churches 
and pageants, camps and tournaments, lovely charity 
and gallant self-sacrifice” ; and it was on the other hand a 
period darkened by “dynastic faction, bloody conquest, 


grievous misgovernance, local tyrannies, plagues and 
famines unhelped and unaverted, hollowness of pomp, 
disease, and desolation.” 

I. THE ROMAN EMPIRE: 

A. Invading Germans Break Up "Western Empire: M-158, 
E-322, R-136. 

a. Gothic Invasions: G-123, A-99, R-53. 

b. Huns Descend into Italy: H-362. 

c. Depredations of the Vandals: V-271. 

d. Lombards Master Most of Italy: L-181. 

e. The Frankish Kingdom: G-73. Clovis Conquers Gaul 
C-282; Carolingians Supersede Merovingians F-180; 
Charles Martel Defeats Moslems C-153; Pepin Gives 
Ravenna to the Pope R-53. 

B. Charlemagne Builds the Holy Roman Empire: C-144, 
H-324, E-323. 

a. Inherits Kingdom of the Franks: C-145. 

b. Coronation by the Pope: C-144, H-324, L-181. 

c. Dissolution of the Empire, Beginning of France and 
Germany: C-146, H-324. The Partition of Verdun 
E-323, V-283. 

Note: For fist of Holy Roman Emperors, see Fact-Index. 




C. The Eastern, or Byzantine, Empire: B-289. 

a. Founding of Constantinople: C-345. 

b. Reign of Justinian: J-231. 

c. Emperor Alexius Appeals to Pope for Aid Against Mo- 
hammedans: C-403. 

d. Fourth Crusade and the “Latin Empire” at Constan- 
tinople: B-290, C-406, V-279. 

e. Fall of the Empire: B-290, C-345, T-161. 

Note* For list of Byzantine Emperors, see Fact-Index. 

n. THE RISE OF MOHAMMEDANISM: M-213. 

III. MEDIEVAL INSTITUTIONS: 

A. Feudalism Fits Medieval Needs: F-27. 

a. System of Land Holding: F-28. 

b. Economic Independence of Castles: F-29. 

c. Life in the Middle Ages: C-92-5, S-112, S-159, F-29- 
30. Armor A-304; Titles of Nobility D-^2; Heraldry 
H-281; Knighthood K-29-31; Froissart, The Chroni- 
cler F-209. 

d. Gradual Decline of Feudalism: F-30, A-46. 

B. Medieval Church Assumes Temporal Power: F-29. 

a. Rise of Monasticism: M-232. Benedictines, Fran- 
ciscans M-233, F-187. 

b. 'The Papacy: P-56, C-232, R-53. 

C. The Crusades: 

a. Causes: C-403. Pilgrimages, an Important Feature of 
Medieval Life P-219. 

b. Story of Crusades: C-403-6. 

c. Famous Leaders: C-403-4, C-406. Richard the Lion- 
Hearted R-103; Louis IX L-200-1; Frederick Bar- 
barossa F-190; Philip Augustus P-1G2; Saladin, Leader 
Against Crusaders, S-ll-12. 

d. Lasting Results of Crusades: C-406. 

e. Crusading Orders: C-406, E-306, L-164, L-71. 

IV. WARFARE BETWEEN CHURCH AND STATE: 

A. Holy Roman Empire Revived: H-324, 1-162, E-323. 

Emperors 0-256, H-274, F-190. 

B. Great Investiture Conflict: 

a. Gregory VII Humbles Henry IV: G-177, H-274-5. 

In England: W-102. 

c. Settled by Concordat of Worms: H-275. 

C. Quarrels of the Hohenstaufens and the Popes: 

a. Frederick Barbarossa Bows to Papal Powers: F-190. 

b. Innocent HI Strengthens the Papal Position: J-222, 
0-256. 

D. The Decline of Temporal Power of the Popes: 

a. The Babylonian Captivity: P-162, B-174, U-261. 

b. The Great Schism: C-232, U-261, H-363. 

c. Heresy Strengthens the Hussites: H-363. 

V. EVOLUTION OF FRANCE: F-180. 


A. France Achieves National Unity: 

a. Louis the Fat Subjugates Feudal Barons: L-200. 

b. Boundaries Extended by Philip H: P-162. 

c. Administrative Reforms: 

1. Accomplishments of Saint Louis L-200. 

2. Accomplishments of Philip the Fair .P-162; First 
Session of the Estates-General E-304. 


B. The Hundred Years’ War: 

a. Causes, Economic and Political: H-357. 
b Royal Leaders: Edward III H-357, E-190; Philip VI 
P-163; King John J-222; Charles V and VI and VII 
C-150, C-152; Henry V H-276. . 

c Important Battles: Cr6cy H-357, G-188; Poitiers H- 
358; Agincburt A-46, H-276, H-358; First Use of 

Cannon A-32 1-2. e , 

d. Joan of Arc’s Leadership: J-219, H-358, C-151 and 


H-359 pictures. 

e. Results of the War: H-358, P-163. ^ ~ 

C Monarchy in France Strengthened by Louis XI. E-323. 

* a. Conquest of Charles the Bold: C-153. 
b. The Rounding Out of French Domains: L-201, F-180. 


VI. EVOLUTION OF ENGLAND: 

A. Successive Races Invade and Conquer England, Infusing 
Varying Racial Traits into National Stock: 

a. Romans Conquer Celts and Dominate England: E-270. 
Develop Country, Influence Civilization, and Intro- 
duce Christianity E-270, C-76, E-282, E-323; England 
Declines When Romans Withdraw E-270, E-323. 

b. Anglo-Saxon Invasion: E-270, C-124, E-282. Adfred 
the Great Defeats Danes A-118, E-270; Canute Re- 
gains England for Danes C-79; Edward the Confessor 
Restores Saxon Line E-189, E-270; Short Reign of 
Harold H-225; The “Witenagemot” P-77. 

c. The Normans Under William Conquer England (1066), 
and Merge with Celts, Germans, and Danes to Form 
English Race: W-101, E-270, E-283. The Battle of 
Hastings H-233; Norman Rule Established W-101, 
E-271. 

B. Constitutional Government Grows in England: 

a. Systematic Government Begins Under Henry n: 
H-275-6. Law Courts Reformed H-275, J-231 ; “ Benefit 
of Clergy” Issue H-276, B-72. 

b. Barons Make King John Sign Magna Carta: M-33, 
J-221-2. 

c. Parliamentary Power Grows: P-77. 

1. New Members Join Great Council M-160, P-77. 

2. Representation Is Extended, Simon de Montfort 
Calls a Parliament M-248; Edward I Calls ‘‘Model 
Parliament” P-77, E-189. 

3. Parliament Divides into Two Houses P-77, M-160. 

d. Decline of Parliamentary Powers: 

1. Wars of Roses Waged by Nobility R-156, R-158. 

2. Henry VII Founds Tudor Despotism H-277. 

C. British Consolidation Begins: 

a. Edward I Conquers Wales: E-189, W-2. Defeated by 
Wallace, Scottish Hero W-5, S-46. 

b. Scotch Under Robert Bruce Defeat Edward II: B-252. 

VH. ECONOMIC DEVELOPMENT PROMOTES SOCIAL 
ADVANCEMENT: 

A. Conflict Between Labor and Capital Begins: Black 
Death Changes Labor System B-153, A-59; The Peasants 
in England Revolt T-171. 

B. Development of Towns: 

a. Fairs and Markets: F-3, L-93, C-324. 

b. Gilds — Medieval Forerunners of Trade Unions: G-87. 

c. Hanseatic League: H-212, C-324. 

C. Commerce: 

a. Crusades Advance Eastern Trade: C-406, A-141. 

b. Polos Display Riches from the Orient: P-298. 

c. Venice and Genoa Fight for Supremacy: V-278, G-30. 

D. Search for New Routes to the East: A-142-4. 

VIH. MEDIEVAL CULTURE: 

A. Roman Culture Survives at Byzantine .Court: B-289. 

B. Contributions of the Mohammedans: M-216, C-247, 

S-230, E-171. 

C. Evolution of Languages and Development of Literature: 

a. Germanic and Roman Dialects Fuse: G-60, G-62. 

b. Teutonic, Norman Dialects in England: E-281. 

c. Evolution of Latin in Italy: 1-152. 

d. Caedmon, the First English Poet: C-ll. 

e. Influence of Court Life and Chivalry Upon Literature: 
Minstrels’ Songs N-140, R-126, R-127, M-310; Minne- 
singers M-310, G-62; Troubadours and Trouveres 
R-127-8; The Cid S-230; Song of the Nibelungs N-140; 
Arthurian Legends A-315, R-127. 

f. Medieval Drama: D-93. Pageants and Miracle-Plays 
M-197. 

g. Literature of Late Middle Ages: E-283, F-195, 1-152. 

D. Development of Architecture and Art: 

a. Contribution of Romans and of Christianity: Roman- 
esque Architecture A-263-5, P-222; Gothic Architec- 
ture A-265-70, A-187. 
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b. Varieties of Buildings: Cathedrals C-100, A-268, E- 
328; Castles C-92; Houses A-270, S-112; Monasteries 
M-233-4. 

c, Other Arts: Stained Glass G-105; Paintings G-89, P-14, 
M-20; Tapestries T-9; Illuminated Manuscripts 13-176. 

E, Medieval Learning and Education: 

a. Roger Bacon, Early Scientist: B-ll. 

b. Monks Preserve and Foster Learning: M-234, C-232, 
B-176 picture. 

c. Mohammedan Contributions: M-216, E-171, C-247. 

d. The Universities: A-2, U-260, E-171-2, 0-258. 

e. Medieval Knowledge of Geography: A-142. 

F. Medieval Background of Modern Government: M-160, 
C-247, P-77, M-248, J-231. 
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‘Midsummer night’s dream’. According to 
the plot of this fanciful comedy, written by Shake- 
speare, Oberon, King of the Fairies, and Puck or Robin 
Goodfellow, his elfin lieutenant, set out to bewitch 
Titania, Oberon's fairy 
queen. Discovering two 
pairs of lovers wander- 
ing in the Athenian 

them also in their en- 
chantments, as well as ' 
a company of workmen 
who have come into 

to win the favor of the 

Duke of Athens on his ^ '' 

love, under the en- 
chantment, with “bully 
Bottom, the weaver," 

head. In a highly comic Here see Puck, the mischiev< 
® J Dream’, sitting on a toadstool 

scene her attendant 

fairies scratch Bottom's donkey-head, while their 
fond mistress kisses the “fair large ears" of her “sweet 
love." The wandering lovers wake to find their loves 
reversed, and charming Hermia is about to scratch 
out fair Helena's eyes. Puck, being a mischievous 
sprite, watches this sport in glee, but Oberon soon 
takes pity on them all, releases Titania from her 
foolish fancy, gives Bottom back his own foolish head, 
and the lovers their proper loves. Then at daybreak, 
all the human folic hasten back to Athens, the lovers 
to be wed, and Bottom and his friends to present 
their play— the oft-told story of Pyramus and Thisbe, 




Here we see Puck, the mischievous sprite of ‘Midsummer Night’s 
Dream’, sitting on a toadstool surrounded by his elfish crew. 
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two lovers who, kept apart by their parents, yet con- 
versed through an opening in the wall that separated 
their houses. One night they planned a secret meet- 
ing. Thisbe, startled by the roar of a lion, ran away, 

dropping her veil. 
When Pyramus arrived 
and found the veil torn 
by the lion's blood- 
stained jaws, he im- 
agined Thisbe had been 
s ^ n anc * sobbed Wm- 
self. Thisbe, returning, 
N found the body of her 

• * ' • lover and ended her 

\ ' same 
U’l weapon. As presented 

y/ by the rustics, “the 

f| tragedy becomes a 

m '-< ... J&dk rv . wMb® laughable burlesque. 

^ ,V*k®£ £V With this ' ‘tragical 

^ le P^ a y en ^s. 

Mignonette ( min - 

y6n ^ The French 
A ' have given this deli- 

ca tely fragrant flower 
the name of mignon- 
ette, which means “lit- 
tie darling." In Africa 

us sprite of ‘Midsummer Night’s « 

surrounded by his elfish crew. ai ^ Q Asia iViinor tne 

mignonette is a plen- 
tiful weed, but in Europe and America it is one of our 
garden favorites. From the low mass of smooth green 
leaves rise spikes of inconspicuous blossoms of shaggy 
white and green, touched with bronze and brightened 
only by the little red anthers within. Find a spot 
whera the soil is rather light when you sow the seeds, 
and you will have a continuous supply of these 
fragrant flowers. \ 

Scientific name, Reseda odorata. Flowers have 4 to 7 
spreading sepals and the same number of petals attached 
beneath the ovary. Stamens, 10 to 40; anthers are large, 
dull, and a reddish-orange; leaves alternate and spatulate, 
sometimes notched or 3-lobed; stem upright. 
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The Tremendous Journeys of Birds 


MIGRATION OF ANIMALS 


■Across LAND ^4^ SEA with ANIMAL TRAVELERS 
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TWTIGRATION OF' 
iVi ANIMALS. The 






migration of birds and 
animals is one of the 
greatest wonders of 
nature. Salmon mi- 
grate from the sea to 
the headwaters of 
certain rivers to lay 
their eggs; the fur- 
seals congregate from 
all parts of the Pacific 
upon certain of the 
Pribilof Islands to 
raise their young; and 
the monarch butter- 
flies move southward 
with the onset of cold 
weather. These are 
examples of the re- 
markable power with 
which nature has en- 
dowed many of her 
children. 

But where in all 
the book of nature 
will you find anything 
to compare with the 


journey of the little 

bobolink, that makes the fields of northern United 
States ring with melody during the summer? Long 
before cold weather sets in, he starts on a journey 
which takes him 5,000 miles over land and sea, over 
forest-covered mountains and grass-covered plains, to 
the pampas of southern Brazil; only to return once 
more the following spring, to exactly the same clover 
field and the identical patch of daisies from which he 
started! Even more wonderful is the journey of the 
Arctic terns, some of which nest within the Arctic 
Circle, and all of which winter on the islands of the 
Antarctic Ocean. Their summer and winter homes 
are separated by 10,000 miles of ocean, over which 
they migrate with the unerring flight of a homing 
pigeon that has been taken but a few miles from its loft. 

It must not' be thought from this that all birds 
migrate, or that all who do migrate, travel long dis- 
tances. Even in the northern United States and 
Canada, many of the woodpeckers, nuthatches, 
chickadees, 'grouse, and other birds are permanent 


7 residents; while farther 
V*~> south a large percentage 
') of the birds do not travel 

’ ^ - far from the region where 
7 " they nest. Of the birds 

* - i; that do naigrate, there are 

^'^ C e many, like the robin and 
; bluebird, found during the 

summer from the Gulf to 
^ Jf Alaska, that merely con- 

•7 sMl gregate in the southern 

. 7U;;R;ange ^ part of their breeding 

77 “ % , % range for the winter. 

/" w \ i . Others, such 

^ 2 7 ; ’ ns the orioles, 

vireos, and 

~ - " humming- 

7 ^ / birds, leave 

the United 

7 : States, but go 

only as far 

the X._ > '~' rr X) as Mexico or 

:h^r - XX" — " ' Central 

rhiie . / ■ America. All 

lan- " w ' but one of our 

s 0 wS flycatchers, 

nigrations that peculiar line marked by the however, Over 
south of the Great Lakes to their breeding t. If f 

Ldor and due south again. The arrow-line nail Ol OUr 

j^G^ose migrates between the Arctic Circle Warblers and 

several of our 

sparrows, thrushes, rails, herons, ducks, and shore- 
birds are not content until they are well within 
South America for the winter. Indeed, certain of the 
sandpipers and plovers wander even to Patagonia, 
though they nest within the Arctic Circle. 

Most of these long migrations are performed by 
night, for there are comparatively few birds that can 
feed while they fly, especially in open country; and 
they must therefore reserve the daytime for feeding. 
On cloudy nights, when the birds are passing low to 
escape flying in the clouds, one often hears them as 
they call to each other; but even if you are familiar 
with their daytime calls you can recognize but few of 
the notes which you hear at night. The distance 
traveled in any one night or in any one continuous 
flight is ordinarily not great, perhaps not more than 
200 or 300 miles; but certain birds are known to travel 
enormous distances, apparently without stopping. 
The golden plovers, for example, leave Labrador and 
Nova Scotia for a direct flight over the Atlantic to 


Ducks and Geese which breed in the . . b' AC / 

marshes of western Canada (A) 'Vo- 

follow the Mississippi Valley in their .''"'6° X 

migrations to the Gulf coast (C), while 
those which spend the summer in 
Labrador (B) usually follow the Atlan- 
tic coast to their winter resorts in 
Florida (D). The sea-ducks, known 

as Scoters, follow in their annual migrations that peculiar line marked by the 
arrows at the right, swinging over south of the Great Lakes to their breeding 
grounds, then back through Labrador and due south again. The arrow-line 
at the extreme left shows how Ross’ Goose migrates between the Arctic Circle 
and California. 
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BETWEEN THE ENDS OF THE EARTH 
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South America, a V ; &\ " ^ 

distance of 2,400 V, ; 

miles — passing ik x 

over the Bermu- <>v 

dasingood. ' 

weather without stopping, as though \ 

they were not yet tired. Every year h 

the golden plovers and turnstones •* '' \ 
migrate from Alaska to the Hawaiian *■' \ 

Islands, a distance of 2,000 miles, / 
with no stopping place between. V • \ 

Perhaps even more remarkable V \ 

than the distances traveled by these \ Ay • 
birds is the fact that they are able l ; AX' 
to find their way over the trackless x. 

expanse of the sea without land- 
marks to guide '* #Jf« 

them. It is now pfl J^ggSl 

believed, and has 

definitely proved 

by experiment, ^SSSBBxW 1 '! :C 

that birds find ^ ^ 

their way over the [ ' r. ^ 

thousands of miles Jtf h Y 

of their migration Br V\ / 

routes back to the " 

verv snot where Argentine where it finds its winter ho 
very spub wxieie stretch of 2,400 miles over water before 
they nested the South America. This migration is exc< 

previous year by the Arctic Tern ’ which flies from 1 
means of a sixth sense, a sense of direction , which is 
so poorly developed in man that he can scarcely 
appreciate its power in birds. An instinct for home, 
preferably the place of their own birth, is apparently 
the cause of their return year after year to the 
same region for nesting purposes. 

Migration Began in the Glacial Age 
Many theories have been advanced to explain why 
birds migrate. Today birds are undoubtedly con- 
trolled entirely by instinct in their desire to migrate— 
an instinct which is closely associated with certain 


A’# - 


‘ ' f • j The diagram shows the 
{ . ■ - \V course followed by the 

/ f / — " Golden Plover in its annual 

t/ / / migrations. In the spring 

h fli es through the United 
J|§f' h V States to its breeding 

V f grounds in the far north, 

fir V; i When the time to go south 

r \,A comes, it moves eastward 

. and then due south to the 

Argentine where it finds its winter home. In this flight it covers a 
stretch of 2,400 miles over water before reaching the northern limits of 
South America. This migration is exceeded in extent only by that of 
the Arctic Tern, which flies from the Arctic to the Antarctic. 


How Birds Got the Habit | 

physiological processes, like the enlargement of 
the reproductive organs in the spring and their 
reduction in the fall; and they migrate, just as 
they sing or build their nests, because they cannot 
help themselves. Most ornithologists belie'N e that 
migration had its origin in the 

/ desire, common to all organisms, 
to perpetuate their kind, to in- 
, crease up to the limit of the food 

v ^ supply, and to occupy all avail- 

3 able territory. Just as important 

as this impulse in stimulating their 
^ migrations was the advance and recession of the 
> great continental glaciers that, at one time in 
l r the remote past, covered a large part of the 
Northern Hemisphere, and made it during that 
\o period uninhabitable to all lite. With the re- 
cession of this great sheet of ice, all this territory 
*{? was again made available to the birds that had 
been crowded southward, and to those that had 
X always lived in the tropics. During the period 
¥ that the glaciers were receding and the birds 
were pushing north, the seasons were as pro- 
: nounced as they are today, so that each winter 

^ the glaciers advanced a short distance and the 
\ 'y birds were pushed back, 

\ only to crowd forward 

\ again the following spring. 

\ . 1 The birds that were able 

to adapt themselves to 
. | . . J this seasonal advance and 

j J retreat had an advantage 

j • j over the others, and were 

; l / the ones that eventually 

; — A j inherited all the territory 

y ^ available. Their comings 

and goings had by that 
nter J time developed into an in- 

iGE'J stinct which still carries 

x % many of them over thou- 

Jo h ur S e dia fo r ii“ved h0 by sancls of unnecessary miles. 

Golden Plover in its annual 111 the United States 

migrations. In the spring , . • , , 

it flies through the United migration begins in late 

grourfds in the f.V»ortK February, with a north- 

when the time to go south ward movement of the 

comes, it moves eastward i • i , . 

and then due south to the birds that liaVC been 

iching'the northern limit's cd wintering in the southern 

;ed in extent only by that of states; it continues until 

the iast of May or the 
first of June, with the passage of many species that 
have been wintering in South America. The height 
of the spring migration occurs about the middle of 
May. Fall migration begins the last of June or the 
first of July, with the flocking of blackbirds and 
swallows and the arrival from the north of a few 
shore-birds. The height of the fall migration comes 
during September, but it continues iuto November 
and even December. January is usually the only 
month when no migration occurs. Unusual weather 
may alter these periods somewhat. 
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Curious Migrations 


of Lemmings^ 


THE MIGRATIONS OF EUROPE’S BIRDS 



The picture shows the principal routes used by European birds in the seasonal migrations. One of the ft? 

unfailing exactness with which the established routes are followed year after year, generation after generation. These long nights 
are kept up at prodigious speeds, ranging from 25 to 100 miles an hour. 


Higher animals also afford many interesting exam- 
ples of seasonal migration. Deer, goats, sheep, ante- 
lope, and the like, in many parts of the world, 
regularly leave the plains for the mountains in early 
summer to escape the flies, and to find new grass 
and safer solitudes. Then as the snow and cold 
increase on the heights in the autumn, they seek the 
valleys and the plains again. 

In addition to such seasonal migrations others of a 
more permanent character have occurred in the animal 
world. These may be compared to the “ migrations 
of the nations” which sent the Angles and Saxons to 
Britain; and the Goths, Vandals, and other Germanic 
tribes wandering throughout the Roman Empire. 
We know, for example, that the invasions and retreats 
of great glaciers in prehistoric times led to extensive 
migrations of animals in Europe and America, during 
which the mammoth and mastodon disappeared from 
the earth (see Ice Age). 

Less marked migrations of a non-seasonal character 
still occur from time to time, though not on so great a 
scale. Squirrels and field mice sometimes become so 
numerous that famine besets them and they overflow 
in tremendous armies into neighboring parts of the 
country, where most of them perish, A most remark- 


able example is that of the Scandinavian lemmings, 
mouse-like animals of the mountains, which at inter- 
vals of from 5 to 20 years appear in enormous swarms 
in the cultivated regions of Norway and Sweden, 
working great havoc in farms and gardens. Unde- 
terred by obstacles, these armies swim rivers and 
lakes, until they reach the sea, into which the little 
animals plunge to their death. No satisfactory 
explanation of their migrations has ever been found. 

Many fishes and reptiles also perform long and com- 
plex wanderings, usually of the seasonal sort. In the 
spring there are great migrations of herring, salmon, 
shad, trout, mackerel, and other fishes from deep 
water to shallow, so that their spawn may be 
hatched in places suited to the needs of their young. 
Some turtles are said to migrate with considerable 
regularity. Some tropical crabs and even fishes have 
acquired the power of living out of the water for con- 
siderable periods, but they return to. sea to deposit 
their eggs. Perhaps the most remarkable example 
of all is the eel, which is born in the Atlantic, 
migrates perhaps a thousand miles into the heart of 
Europe or America, where it spends its adult life, 
and then returns to the ocean depths to breed and to 
die. (See Birds; Eel; Fish.) 
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Man has always been a wanderer since the dawn of time. Whole peoples restlessly pull up stakes and travel in search of food, 
safety, or adventure. Above we see the Baba Ahmedi tribe of Bakhtiari struggling across the mountain ranges of southern 
Persia, through cold and wind, to reach the green grass in the plateau of Iran and let famished herds feed. The photograph was 
taken when the memorable motion picture, ‘Grass’, was filmed in Persia by Merian C. Cooper and Ernest B. Schoedsack. 



1X/TIGRATION OF PEOPLES. Bees swarming from an 
-*-*-*- overcrowded hive; locusts descending in hungry 
hordes upon fresh green pastures; wild geese sailing 
southward to escape the frozen lakes of the north — 
these mass movements in the animal world have their 
counterparts in the migrations of peoples that have 
repeatedly changed the course of history. 
s Migration sometimes occurs in great surges; some- 
\times in a slow thin stream. It may take place within 
the boundaries of a country when people move from 
one locality to another, or it may extend beyond 
native lands into distant countries. It differs from 
nomadic wanderings in being more permanent. 
Nomacfas drift about constantly and have no fixed 
abode; migrating peoples forsake one place only to 
establish themselves in another. Peoples such as the 
Plains Indian^ who roamed here and there to follow 
the wanderinghherds of bison, or the shepherd tribes 
of the Asiatic : steppes who constantly move their 
households witla their flocks to seek fresher grasslands, 
are nomads. Put the exodus of the Hebrews from 
Egypt, their lajnd of bondage, or the great westward 
movements frcom Europe to the New World were 
true migrations- 

The impetu^i which starts a wave of migration most 
frequently coiines from overpopulation. In a sparsely 
settled land tide food supply is usually adequate and 
competition isj» not so keen. As population increases, 
the struggle /for existence grows more difficult, and 
people, to escape hard times, are forced to migrate 
into other m/ore favorable regions. 

7 


Migrations may also be necessitated b} r destructive . 
climatic or geographical changes. The advancing ice- 
cap over northern Europe in glacial times drove man 
southward ( see Ice Age). Floods, continued drouths, 
erosion, and other forces of nature have ruined large 
areas and caused the residents to migrate. 

Again, the attraction of another place may be so 
strong by reason of its climate, its wealth, or its 
opportunities for adventure or initiative, that people 
are lured to it, impelled by the wish to grasp a good 
opportunity. Such motives started the great trek to 
California in the days of the covered wagons, and 
the mighty gold rush to the Yukon. 

Finally, the desire to gain freedom from political, 
social, or religious oppression inaugurated migrations 
like those of the Pilgrims in the Mayflower , the 
Huguenots from the shores of France, and the recent 
political refugees from Europe. 

The Course of Migrations 

Other things being equal, migrating peoples usually 
move into areas that enjoy a climate and often other 
physical features rather similar to those of the home 
country. Adjustment to the new environment is 
thereby more easily accomplished. East to west has 
been the course of most of the great migrations in 
the history of mankind. 

Migratory movements generally follow the lines of 
least resistance along natural routes determined by 
topographical conditions. Population moves along 
coastal plains and river valleys rather than over 
mountains and through deserts. This spread along 
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nature’s highways is especially evident in the early 
settlement of America ( see American Colonies). 

The wanderings of prehistoric man gradually took 
him from his place of origin, which scientists tell us 
was probably in central Asia, to nearly all parts of 
the world except the Americas. The Stone Age culture 
spread into western Europe, first around the Mediter- 
ranean and up the Atlantic coast, then inland by 
means of the river valleys. Long residence in diverse 
widely separated regions brought about a selection of 
physical characteristics, and man became differentiated 
into races (see Races of Mankind). 

Migrations in Ancient History 

At length, in regions favored with water, rich soil, 
and a mild climate, all conducive to agriculture and 
the support of large numbers in comfort, men began 
to live together in communities or towns. The first 
of these grew up along the banks of the Nile in 
Egypt, and in the valley of the Tigris and Euphrates 
in Mesopotamia. This civilization lasted about 3,000 
years, and was finally wiped out by a great migration 
of energetic shepherd folic from the grasslands border- 
ing the Caspian Sea. We call these people Indo- 
Europeans because thej^ flocked into both India and 
Europe. They became the immediate ancestors of the 
present white inhabitants of Europe and America. 

The Indo-European parent people pushed out 
branches in several directions. A group of tribes swept 
southeast to the plateau of Iran, from which they were 
named “Aryans.” This group later split up into two: 
one developed the great empire of the Medes and 
Persians, the other colonized India. Meanwhile 
another group of Indo-Europeans advanced across 
the Aegean Islands into the rocky peninsula of Greece, 
where they finally became the torch-bearers of civili- 
zation to Europe. Not long after, others invaded the 
Italian peninsula and founded the empire of Rome. 
Some tribes swung southward, coming into collision 
with the Semites, whom they drove into Arabia and 
Africa. Others spread northward over 'the plains of 
Russia and became the Slavs, while those who went up 
the valley of the Danube River became the Celts, later 
followed by the Teutons who settled around the Baltic. 

That all these migrant peoples were related to each 
other is known by the key of language. When scientists 
find a word running through many languages, they 
assume that the people who use it have had a com- 
mon origin. ( See Philology.) 

These migrations from Asia did not all come with 
the same rapidity. They were irregular, and sometimes 
required centuries to accomplish. But new conditions 
brought about changes in habits, customs, industry, 
and ideas. The young and vigorous peoples, who came 
into Europe wave after wave, developed new and dif- 
ferent civilizations by the combination of one set of 
customs with the different customs of other people. 
It was this intermingling of civilizations that speeded 
up recent progress. (See Civilization.) 

For more than a thousand years Greece and Rome 
were the center of Indo-European culture. In time 


To the New World 


Rome became overpopulated and was driven to secure 
more land by conquest. She had also to protect her- 
self against invading barbarians. So it was that 
Roman legions extended the sway of the empire ovei 
all of Europe, subjugating Greece and the countries 
round about the Mediterranean. At the beginning of 
the Christian era Rome was mistress of the whole of 
what was then the civilized world. 

But whenever a country grows old and prosperous 
it decays and becomes easy prey to envious and 
vigorous migrants. During the 5th century a.d. came 
the great migrations of the Goths, Vandals, Alemanni, 
Franks, and others-— barbarous tribes living in eastern 
and central Europe. Stirred into activity by inroads 
of Huns from Asia, they began to flood the civilized 
world, and put an end to the supremacy of Rome. 
Out of the break-up of the Roman dominion appeared 
the kingdoms and nations that gradually gave rise 
to modern Europe. (See Middle Ages.) 

Migrations in American History 

With the discovery of America b}^ Columbus, 
European migrations began on a larger scale than ever 
before, and the era of world-wide exploration which 
followed opened up new lands that were soon colo- 
nized with feverish activity by the white race. The 
American continent was already inhabited by Indians, 
people who had migrated from Asia at some unknown 
time. But the country was large, with rich natural 
resources, and not densely populated except in 
Mexico. It offered European nations plenty of room. 

Early migration from Europe to America came 
chiefly from Spain and England. English settlers went 
to the central seacoast of North America, and the 
Spanish to the southern part and to South America. 
It took two centuries to fill up the coastal plain east 
of the Allegheny Mountains, which formed a barrier 
to the west. Finally the westward march began, along 
the Great Lakes, down the Ohio, the Tennessee, and 
the Cumberland rivers, and up the tributary valleys. 
By the end of the 19th century the stream of immigra- 
tion had penetrated every part of the country, and 
the number of newcomers swelled to a million a year 
until the World War of 1914-1918 (see Immigration). 

Forced Migration of Refugees / 

But these voluntary migrations were soon over- 
shadowed by the forced migration of refugees in Eu- 
rope and the Near East during the upheavals of the 
World War and the years that followed. Creation of 
new nations, boundary revisions, new forms of govern- 
ment, and exchange of populations ; (usually racial 
minorities) uprooted some 3,500,000 people. To help 
resettle them, the League of Nations established the 
Nansen International Office for Refugees. 

. Again in the 1930 ; s and 1940 ; s, political persecu- 
tion, territorial annexations, and wars in Europe and 
Asia drove millions from home. In some instances large 
areas were “evacuated” by government command; 
and “repatriation,” chiefly by Germany), moved thou- 
sands from neighboring nations back into their moth- 
erlands. (See also China; Europe; Jews; Tyrol.) 
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[MILAN 

MILAN (mi-icin'), Italy. More than any other city 
in Italy, Milan today sums up the spirit of the Italian 
people, their strength and weakness, their sufferings 
and triumphs, their storied past and their modern 
development. Standing on the Olona River in the 
midst of the fertile plains of Lombardy, Milan from 
the earliest days was the natural axis around which 
turned the stirring history of northern Italy. 

This position, which placed the city in the path 
of invaders armed with fire and sword, also made of 
Milan the gateway for commerce and prosperity, and 
while the need of strong and constant self-protection 
developed courage and independence in the Milanese, 
they also waxed rich and powerful. 

Milan today is the center of the financial life of 
Italy, the second largest city in the kingdom, and a 
great industrial center. Ever since it was taken 
from the Gauls by the Romans in 222 b.c. Milan has 
continued to grow despite the fact that it was sacked 
and burned once by the Huns, twice by the Goths, 
and once by Frederick Barbarossa as late as 1162. 

Because of these repeated ravages, Milan has almost 
no relics of Roman or medieval days; but the world- 
famous Milan Cathedral rises like a brilliant white 
crown above the heart of the city ( see Italy, page 
1-163). Another great church of Milan is that of Sant’ 
Ambrogio (St. Ambrose), built by this saint in the 
4th century, but twice destroyed and rebuilt. Here 
St. Ambrose baptized St. Augustine, and here also 
early emperors and kings were crowned with the “iron 
crown” of Lombardy, so called from its iron circlet, 
said to be made of a nail from the crucifixion. Near it 
is the former convent of Santa Maria delle Grazie, 
where Leonardo da Vinci's famous painting ‘The Last 
Supper’ appears on the refec- 
tory wall. 

Milan has always been a seat 
of art and learning. Its artistic 
and literary life centers about 
the Brera Palace, the home of 
the Academy of Fine Arts and 
Science. Its fine picture gallery 
contains paintings by Raphael, 

Titian, Van Dyck, Veronese, 

Tintoretto, Bellini, Carpac- 
cio, and many other famous 
artists. The city also has two 
famous libraries, a university, 
a school of commerce and agri- 
culture, the great Scala Thea- 
ter, a fine academy of music, 
and a celebrated archeological 
museum. ; 

Splendid as are these trea- 
sures of art and architecture, 
however, Milan can not com- 
pare in these respects to Florence, Venice, or Rome. 
It is as a commercial center that Milan leads Italy. 
In the smart; glass-roofed streets of the Galleria Vit- 
torio Emmanuele, merchants of all nations talk busi- 


MILDEWS AND MOLDsf 

ness, manufacture, and exports, in a medley of 
languages. This famous Galleria is a great arcade in 
‘ the form of a cross, the octagon in the center being 
crowned with a glass cupola 160 feet high. Its streets 
are roofed with glass at a height of 94 feet, and it 
serves as an elegant “parlor” for the city. 

Milan leads in manufacture of textiles, especially 
silks and rayon, likewise in weaving linen and wool. 
Other important manufactures are locomotives, tur- 
bines, metal bridges, railway trucks, boilers, motors, 
pumps, rubber* goods and electric cable, surgical and 
musical instruments, dynamos, bicycles, automobiles, 
chocolate, and chemicals. The city’s industrial im- 
portance was strikingly shown in the second World 
War, when the British air force risked the hazardous 
flight over the Alps in order to bomb it. 

Milan is one of Europe’s most modern cities. In the 
decade before the second World War, it built a huge 
new railroad station and an airport for sea and land 
aircraft. New wide streets speed traffic, and construc- 
tion of buildings a hundred feet high is permitted, 
very tall for Italy. Population, about 1,115,000. 

After Milan had been rebuilt following its destruction by 
Barbarossa, the city suffered a century of civil strife. It 
then fell under the rule of the house of Visconti. The last 
Visconti duke died in 1447 and three years later began the 
rule of the Sforzas, continuing to 1535. Most of the ancient 
beauty of the city is due to these two famous houses. When 
the Sforza line died out, Spain seized Milan and held it 
until 1714. The city then fell to Austria and remained 
under Austrian rule until Napoleon created his shortlived 
Kingdom of Italy and made Milan its capital. After 
Napoleon’s fall in 1815, Milan was restored to Austria. 
In 1859 it became part of the United Kingdom of Italy. 

MILDEWS and 'Molds. We frequently find small 
downy or velvety patches called mildew or mold on 
the surface of leaves, fruit, 
damp cloth, moist foodstuffs, 
etc. Sometimes the growth 
covers a large area, with a film 
of soft cottony tissue, very 
thin. By using a powerful 
magnifying glass we can see 
that the growth is composed of 
a great number of tiny plants, 
so small that separately they 
cannot be seen by the naked 
eye. If we use a compound 
microscope we can see the struc- 
ture of these tiny plants, and 
we discover that their thread- 
like bodies cover the surface 
on which they grow with a net- 
work of delicate cobweb-like 
strands or filaments. 

Mildews and molds are one 
of the divisions of the fungi , 
which include toadstools, mush- 
rooms, and many microscopic plants. Like all fungi, 
they are either parasites, living upon the bodies 
of other plants larger than themselves, or sapro- 
phytes, living upon dead vegetable and animal matter. 


DELICATE STRUCTURE OF BLUE MOLD 



When bread becomes moldy you throw it away with 
disgust. But if you were to examine it under a mi- 
croscope you would find the dark mass consists of 
tiny delicate plants like this. 
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MILDEWS AND MOLDS 



MILITARY ACADEMY 

■I T 



“Downy mildews” usually grow within the tissues 
or cells of plants, and thus do a great deal of harm to 
the stems and leaves, drying them up and making 
them curl and twist. One of the best known of these 
is the grape mildew, the larger part of whose thread- 
like body grows within the grape leaf, and sends out 
upon the surface masses of fibers which appear to the 
naked eye as small white patches. These patches 
generate tiny spores, invisible to the naked eye, 
which are carried by the wind to other leaves where 
they take root and grow into new mildew plants. 


Powdery mildew can be removed from plants by 
dusting them with sulphur powder, or spraying them 
with some good “fungicide,” or liquid used for killing 
fungi ( see Spraying). The spores of green and black 
mold exist in the air almost everywhere. That is why 
damp bread and other food left standing in kitchens 
will almost always become covered with a furry 
green coat. To protect food from these molds, it 
should be kept in dry airy places. 

Scientific name of true mildews, Ascomycetes; false or 
downy mildews and black molds belong to the Phycomycetea. 




Ifo matter how fine their own armies, foreign visitors never fail to express astonishment over the machine-like precision of 
West Point cadets on parade. After looking at this picture — those long files of cadets in dress uniform, each-file as straight 
as a string, each man standing like a statue — you can easily understand why visitors are impressed. The same perfection is 
retained throughout the most complicated drills. The cadets move with a precision that merits the opinion often expressed 
of them — “West Point cadets are the best drilled body of men in the world.” 
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M ILITARY academy, United States. The 
band at the Military Academy at West Point, 
where young men are trained to be army officers, 
strikes up a stirring march. Down the grassy parade 
ground swing the long gray lines of erect cadets, with 
their rifles at “shoulder” glistening in- the sun. Their 
dark high “tarbucket” hats, bearing jaunty pompons 
and emblazoned with the Academy crest, are held 
rigid by black chin-straps. Across their short gray 
tailed blouses, adorned with glittering gold “bell” 
buttons, they wear two white cross-belts extending 
diagonally over their shoulders to their waists. 
Their trousers are white, spotless, faultlessly creased. 

With spirited perfect step they advance, every man 
gazing straight to the front, chest out, chin in. So 
evenly do the white-gloved hands swing, so straight 
are the ranks, so exact is every movement, that these 
hundreds of youths seem like one great machine. 

Such amazing precision and efficiency are the result 
of the strict mental and physical discipline, whose 
Spartan rigor is impressed upon the new man from 
July 1 in his first summer at the Academy when he 
and his roommate are shown to their bare, rugless, 
pictureless little room in Cadet Barracks. 


Soon after his arrival the new cadet dons a uniform 
of gray, black-banded cap, gray shirt, and gray flan- 
nel trousers. This is similar to the regular uniform 
he later will wear daily, consisting of short tight- 
fitting gray coat, the black collar-band of which 
buttons tightly around the neck, and gray trousers 
with black stripes down the sides. Promptly he 
begins under the supervision of officers the hard 
period of drills which are planned for the two months 
of summer. 

On September 1 he begins in earnest his stern 
schooling. Almost every minute of a West 
Pointer’s life is occupied according to rule. The 
lazy man has no chance here, for the entire regime 
is severe — more severe than in the military academy 
of any other country. During his first year — as a 
“Plebe” — he studies mathematics, English, French, 
and practical military engineering (surveying) . Dur- 
ing his second year — as a “Yearling”— he studies 
mathematics, English, French, political history, 
drawing, practical military engineering, and tactics. 
At the end of his second year he is giv^n a furlough 
or vacation of two months. During his\ third year — 
as a Second Classman — his studies include natural 
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A Stern Regime 



MILITARY ACADEMY 


AN AIRPLANE VIEW OF WEST POINT 



Here is the beautiful group of gray Gothic buildings on the Hudson, about 50 miles above New York, where the Army trains its 
officers. Ever since its establishment at the beginning of the 19th century, West Point has furnished a large proportion of the 
officers of the regular Army and has impressed its spirit and traditions on the entire service. 


and experimental philosophy, chemistry and elec- 
tricity, Spanish, and military hygiene. During his 
fourth year — as a First Classman — he studies military 
art and history, military 
engineering, law, ord- 
nance and gunnery, and 
economics and govern- 
ment. During the sum- 
mers following “Plebe” 
year and Second Class 
year, cadets receive prac- 
tical instruction in mili- 
tary exercises and maneu- 
vers in a regular camp. 

During the second 
World War flying in- 
struction was added. 

At the end of the four 
years, cadets who have 
met all the high require- 
ments are graduated as 
second lieutenants in the 
regular Army and receive 
the Bachelor of Science 
degree. The regular four- 
year course may be short- 
ened in time of crisis. 

The Military Academy 
of the United States was 
founded by Act of Congress in 1802, and it is directed 
and supervised by the War Department. Beautifully 
situated, it i£ one of the greatest military schools 
in the world, The impressive Gothic buildings with 


their castle-like towers and turrets stand on a lofty 
promontory 180 feet above the Hudson River, which 
here breaks through the Highlands in a winding gap. 

The normal author- 
ized strength of the corps 
of cadets is 2,496. Four 
are appointed from each 
congressional district, 4 
from each territory, 8 
from each state at large, 
6 from the District of 
Columbia, 172 from the 
United States at large, 4 
from Puerto Rico, and 
2 from the Canal Zone. 
The president may ap- 
point 180 from enlisted 
men of the Army and 
National Guard. All ap- 
plicants must be single, 
17 to 22 years old. They 
must agree to serve in 
the Army four years after 
graduation and must 
pass entrance examina- 
tions or present a cer- 
tificate showing the 
equivalent of a thorough 
high school education. A 
cadet’s pay, plus “commutation of rations/’ is more 
than enough to cover all necessa^ expenses at the 
Academy. Indeed, the time of the cadets is so well filled 
that there is little need to spend money for “extras.” 


5:50 a.m. — The reveille gun, bugle, and drums. 

6:20 — Police call. Cadets must sweep their own rooms, 
fold their bedding, and leave everything exactly 
in prescribed order. 

6:30 — March in ranks to breakfast. 

7 :15 — Call to quarters. Cadets remain in their rooms to 
study when not attending recitations. Alternate 
recitation and study periods now precede the 
march to dinner at 12 o’clock, and follow it until 
3 o’clock. 

3:15 p.m. — M on., Tues., Thurs., and Fri. — Drills, alter- 
nating with supervised athletics. Varying accord- 
ing to classes and to seasons, these include infantry, 
cavalry, and artillery tactical drills; standing gun, 
siege battery, and sea coast battery drills; signal, 
and pickets and advance guard drills; target 
practice; field engineering; construction of tem- 
porary bridges; riding, fencing, boxing, wrestling, 
swimming, dancing, gymnasium, and the essentials 
of such athletic games as football, baseball, lacrosse, 
soccer, tennis,' basketball, and hockey. 

4:15 — Recall from drill. 

4:45 — Parade. After parade, at 6:20, the cadets march 
to supper, and half an hour after supper the evening 
period of study begins, lasting until 9:30. 

9:30 — Tattoo (prepare for bed). 

10:00 — Taps (lights out; inspection). 
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MILITARY ACADEMY 


West Point, the “Gibraltar of the Hudson” — about 52 
miles north of New York City — was of great strategic im- 
portance in the^early history of the country. During the 
Revolution it was fortified partly under the direction of 
the Polish patriot and engineer, Kosciusko, to whom the 
cadets have erected a monument by subscription. Benedict 
Arnold was bargaining to betray its fortifications to the 
British when the capture of Major Andre defeated the plot. 
Washington made his headquarters at West Point for a 
time, in 1779. The ruins of old Fort Putnam and other forti- 
fications of Revolutionary fame are still to be seen. 

MlLK. Every human being lives for a time entirely 
upon milk. Indeed, milk is the chief food of all the 
higher animals or mammals during babyhood, for 
the food elements needed to build and nourish brain, 


milk 

Among English-speaking people, the cow furnishes 
by far the largest share of the milk supply, but the 
Laplander drinks the milk of reindeer, the Bedouins of 
the desert get their milk from the camel, and the 
roving Tatar drinks mare’s milk. Sheep, goats, asses, 
buffaloes, and even zebus contribute, in one region or 
another, to the world’s milk supply. Goat’s and ewe’s 
milk is rich in fats and is used in making some of the 
most famous European cheeses. The raising of milch 
goats is a prominent industry in Switzerland, and is 
being encouraged in England and the United States. 
Their freedom from disease makes goat’s milk 
especially safe for feeding infants and invalids. 


WHY MILK IS A CHAMPION AMONG FOODSTUFFS 



We see here what quantities of other foods are needed to match a quart of milk in general food value. We note from the picture 
that milk is divided into water and food solids. We note, too, the abundance of milk sugar and fat. These are among the most 
valuable of all our “body fuels,” because they are readily absorbed by our tissues to give us heat and energy. In addition, milk 
sugar stimulates the growth of intestinal bacteria, which aid digestion. We also find protein and ash (mineral salts). Their value 

is explained elsewhere in this article. 


muscle, and bone are found in milk in the most easily 
digested form. There is no substitute for milk in 
infant feeding, and milk and milk products are most 
important foods at all ages. Authorities tell us that 
in families where there are as many children as adults, 
as much money should be spent for milk as for meat. 


But whatever its source, all milk — -animal as well 
as human — contains the same valuable food elements, 
though in different proportions. In good cow’s milk 
there is about a quarter of a pound of - food solids to 
every quart — as much as in three-quarters of a pound 
of beef. The most important of these solids are: 
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On this page and the next, the story of how city people get their 
milk is told step by step with pictures. 1. We begin with a herd 
of cows feeding on summer grass in the pasture of a dairy farm. 
2. Here the farmer is putting hay in his barn to feed his cows 
during the winter. 3. Many farmers plant corn and cut it while it 
is still green, then store it in a silo for winter feed (see Silos). 


4. Morning and evening the cows go to their stalls to be milked. 
On most farms they are milked by hand, as we see here. On 
some farms milking machines are used (see Dairying). 5. The 
milkers strain the milk into sterilized cans, which are then stored 
in the cool milk house. 6. Once a day the farmer loads the cans 
on a truck and sends them to the country receiving station. 
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1. Here we see the milk truck arriving at the country receiving 
station of a dairy company. 2. The milk is poured into a weighing 
machine. 3. Next, it is tested for butter fat. Most dairy com- 
panies pay the farmer according to the weight of the milk and its 
richness in butter fat. 4. The milk now goes to the city by train 
or in big tank trucks. 5. At a city plant the milk is filtered again, 


pasteurized, and cooled. 6. Next, it is bottled and capped by 
machinery, and sent out to the loading platform., 7. There the 
milkmen load it on their trucks or wagons. 8. Horses and wagons 
are used where there are many stops in crowded cities. For long- 
distance deliveries autotrucks are employed. 9. .And finally the 
milkman delivers the cool milk at the customers doorstep, 
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(1) butter fat; (2) curd or casein, a protein, which 
forms the body of cheese; (3) milk sugar (lactose), a 
carbohydrate, which is not so sweet as cane sugar; 
(4) ash or mineral salts, notably calcium phosphate. 
Each mammal has these foods in its milk in the pro- 
portions best suited to the needs of its own young. 
Therefore the best food for the human baby is its 
mother's milk. If other milk is substituted, it is 
commonly modified with milk sugar and water. 

Milk is the hardest food to replace in the diet be- 
cause few other foods contain much calcium. This is 
needed to build bones and teeth. The mineral phos- 
phorus, another bone builder, is also present in milk, 
but there is little iron, which is needed for blood. 
Iron may be supplied by adding vegetables to the 
diet. Milk is rich in protein, a builder of muscle, and 
in vitamins, notably A and G. Its vitamin D content 
is increased by irradiation ( see Vitamins). 

The Many Milk Products 

The articles on Butter, Cheese, and Dairying tell 
about the most familiar milk products, including ice 
cream. But there are many others. Evaporated milk 
is made from whole milk by drawing off about 60 per 
cent of its water in vacuum pans. The thickened milk 
is then forced through a machine called a homogenizer. 
This breaks up the fat globules into minute particles, 
which remain distributed throughout the milk. Finally 
the milk is sealed in cans and heated to 240° F. to 
sterilize it. Condensed milk differs from evaporated 
milk in that condensed milk is not run through a 
homogenizer nor is it sterilized. Sugar is added to 
preserve it. In making powdered or dried milk, the 
heating is continued until nearly all the water is 
evaporated. The thickened milk is then sprayed into 
hot air so that it falls as a fine powder. Malted milk 
is a powdered preparation made of whole milk, barley 
malt, and whole wheat. Besides taking up less room 
than fresh milk in storage and shipment, evaporated, 
condensed, powdered, and malted milks can be kept 
indefinitely *%nd shipped long distances. 

Inmaking cheese, a thin watery serum, called whey, 
remains after tljp removal of casein from milk. Whey 
is rich in milk-sugar, which can be utilized in the 
making of infant foods and “ sugar-coated" pills. 

There are many fermented milk drinks. A favorite 
is buttermilk. This residue from buttermaking has a 
tart taste because bacteria have changed the sugar 
into lactic acid during fermentation. True buttermilk, 
however, is being replaced in many diets by cultured 
buttermilk, which is whole milk fermented by adding 
lactic acid. Acidophilus milk has as its fermenting 
agent a bacterium ordinarily present in man's intes- 
tines. Kumiss, an effervescent drink of the Tatar 
tribes, is mare's milk fermented with yeast. A similar 
drink, kefir, is made from cow's milk. 

Papers, Paints, and Plastics from Milk 

Milk supplies the United States annually with mil- 
lions of pounds of casein for use in the industrial 
arts. After /being extracted from milk, the casein is 
washed, dried, and pulverized. Most of it is used 


M ILKWEED 


to give a smooth coating to magazine, book, and wall 
papers. Much is used for making paints and glues, 
and for preparing plastics resembling ivory, out of 
which buttons, billiard balls, combs, and similar 
objects are made. In recent years, artificial wool has 
been made from casein ( see Wool). 

Milkweed. The members of the milkweed family 
are well fitted to make their way in the world. Their 
stems contain a sticky, milky juice — bitter and, in 
some species, poisonous. This protects them from 
many grazing animals. The flowers have special at- 
tractions for bees and trick them into helping fertilize 
the blossoms. And the seeds are equipped with 

THE MILKWEED AND ITS FLYING SEEDS 



plumelike tufts so that the wind can distribute them 
far and wide. Moreover, milkweeds are perennials; 
that is, once they get a start, they grow from the same 
roots year after year. 

Perhaps the best-known species is the common 
mi lkweed, found from Canada to North Carolina and 
west to Kansas. It thrives in fields and along road- 
sides. The stem, from 2 to 5 feet tall, is thick and 
sturdy. The great coarse leaves are smooth above and 
hairy beneath, 4 to 8 inches long, and 2 to 4 inches 
wide. From July to September, the milkweed has 
ball-like clusters of small flowers, greenish-white in 
some varieties and dull pink to purple in others. 

In each blossom there are five colored horns filled 
with nectar, for the bee visitor, which unwittingly 
repays the milkweed by fertilizing its flowers. For, 
as the bee sips nectar, its hind foot slips into a slit 
containing sticky pollen masses, which cling to its 
leg. Flying to the next blossom it carries with it 
the fertilizing pollen. Occasionally a bee is unable 
to extricate its foot from the slit and dies among 
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the nectar horns. In the autumn the flowers develop 
into spindle-shaped pods. When these pods dry, they 
crack open and give to the wind fluffy clouds of silk 
with flat brown seeds clinging to them. 

The silk, or floss, is actually a fine, cellulose tube 
with air sealed inside. Because of this it is extremely 
light and a good insulator. Thus it can serve as a 
substitute for kapok (see Kapok). Like the cotton 
fiber, however, it is too short and slippery to be 
spun into thread or woven into cloth. The stalk 
of the plant contains a fiber nearly, as strong as 
Manila hemp. The seeds yield oil similar to soy- 
bean oil and when dry make good live-stock feed. 
Milkweed flourishes where grass will not grow, and 
its seven-foot roots bind the soil. With promise of 
cash return, farmers are now growing milkweed on 
otherwise useless parts of their land. 

Milkweeds belong to the family Asdepiadaceae , comprising 
about 2,000 known species, most of which occur throughout 
the world’s tropical and warm temperate regions. Scien- 
tific name of the common milkweed, Asclepias synaca. ine 
swamp milkweed, Asclepias incamata , with attractive clus- 
ters of rose-purple flowers, is sometimes used in gardens. 
The butterfly weed, Asclepias tuberosa , is so called because 
the larva of - the monarch butterfly feeds on its leaves. 
Butterfly weed is sometimes called pleurisy root because 
the root has been used to combat chest ailments. 

Millais (mi-ld), John Everett (1829-1896). 
When, in 1839, the Duke of Sussex presented .the 
prizes’ offered by the Society of Arts, in London he 
called the name “John Everett Millais.” He looked 
around for the man who would answer to that name 
and remarked, “The gentleman is a long time coming 

up.” Someone told him . A yeoman c 

that Mr. Millais was already 
there. Peering down, he 
saw to his amazement a 
slight golden-haired boy not 
yet ten years old — the win- 
ner of the silver award for a 
large drawing, ‘The Battle 
of Bannockburn'. 

The success which came 
to him so early followed 
Millais all through his life 
and he was spared the hard 
struggle for recognition that 
marks the lives of most 
artists. He was born in 
Southampton, England, 

June 8, 1829. A few years 
after his birth the family 
removed to Jersey and in 
1835 to Brittany, where he 
began sketching in earnest. 

His mother, from whom he 
received- his early educa- 
tion, became convinced that 
her son had unusual artistic 
gifts. Her judgment was 
confirmed by the president e men who’ 

of the Royal Academy m Household Guar 
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T j .... and the voung genius was placed in a prepara- 
1° d nrt’ school for two years. At the age of 11 he was 
admitted to the schools of the Royal Academy, and in 
1847 his last year at the Academy, he won the gold 
medd ^ his historical pdnti«« 'The Tnbe of Benja- 
min Seizing the Daughters of Shiloh . 

The Pre-Raphaelite Brotherhood 

The following year Millais, with two friends, Hol- 
m Jn Hunt and Dante Gabriel Rossetti, organized the 
Pre-Raphaelite Brotherhood dedicated to a rebellion 
against the artificialities of the art of the day (see 
Painting; Rossetti, Dante Gabriel). Millais s love of 
realism expressed itself at first by great attention to 
the detail of his work, but after 1860 he developed a 
more free and vigorous style. . , , , 

Millais in 1855 married Euphemia Gray, who had 
previously had her marriage to John Ruskm annulled. 

In February 1896, he was elected president of the 
Royal Academy, the crowning triumph of his life He 
died Aug. 13, 1896, and was buried in the Pamteis 
Corner in St. Paul’s Churchyard. 

Among Millais’s hundreds of paintings, some , o^ the , most 
noted are: ‘Ophelia’ and ‘The Huguenot (1852) The Vate 
of Rest’ (1858), ‘The Boyhood of Raleigh (1870), ihe 
xt T® ao , p,;’ a£re ’ (1874), ‘A Yeoman of the Guard 
(1877) "^The Princes in the Tower’ (1878). In his landscapes 
r Chill October,’ 1870; ‘Halcyon Weather, 1892) and m his 
black and white illustrations for Tennyson’s poems and the 
parables of the Bible, Millais revealed the same acute vision, 
sincerity, and skill that were shown in his portraits. 

Millay, Edna St. Vincent (bom 1892). In her 
brilliant career, Edna Millay has written verse m 
many different veins and of varying excellence. At 
her lightest, she has written 
yeoman of the GUARD’ almost flippantly ; at her 

most intense she has pro- 
duced some of the most 
beautiful sonnets and lyrics 
of our time. 

Edna Millay was born 
Feb. 22, 1892, in Rockland, 
Me. Her family knew the 
pinch of poverty, yet it had 
the courage to make much 
of small things. Her mother 
bore the responsibility of 
caring for the three daugh- 
ters, and had to work out as 
a practical nurse. Edna, the 
eldest, was often left in 
charge of the home — a re- 
sponsibility that rested 
strangely upon her care- 
free, gipsy-like nature. 

While still a child she 
began to write verse, most 
of it for the little plays and 
songs that thfe three girls 
. made up for , themselves. 
When she was 14, one of her 
iditional dignity and picturesque poems WOU the' gold badge 
ir R 1nc C e t the a v S e t ar e is E oS glish Royal of the Si Nicholas maga- 
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Millais depicts here the traditional dignity and picturesque 
costume of the men who have acted as the English Royal 
Household Guards since the year 1500. 
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zine, and when she graduated from high school in Cam- 
den she won first prize with an essay in verse. At 20 
she had completed her first long poem, 'Renascence', 
and while at Vassar she took a prize in the Intercol- 
legiate Poetry contest. She 
was graduated from Yassar in 
1917 with an A.B. degree. 

That same year Miss Mil- 
lay went to live in Greenwich 
Village, New York City, and 
was an early member of the 
talented group, the Province- 
town Players. She acted in 
their theater on MacDougal 
Street, and also wrote plays 
for them, notably 'Aria da 
Capo', a satire on war which 
still retains its freshness and 
power. Other plays of hers 
are 'The Lamp and the Bell', 

'Two Slatterns and a King', 
and the remarkable libretto, 

'The King's Henchman', 
which she wrote for the opera 
of that name by Deems Tay- 
lor. This was produced in 
the Metropolitan Opera 
House in 1927. 

Miss Millay married Eugen 
Jan Boissevain in 1923, and 
her home in the United States 
ever since has been a farm in 
the Berkshires called "Steepletop." She and her hus- 
band often travel abroad together, and of recent years 
she has given many lecture-readings around the coun- 
try. She is small and delicately made, but, for all her 
seeming fragility, she has an ardent and fiery spirit. 
Her hair, a carrot-red in youth, is now coppery gold. 

Edna Millay’s principal works, with dates of publication 
are : ‘ Renascence ’ (1917) ; ‘ A Few Figs from Thistles ’ (1920) ; 
‘Second April’ (1921); ‘The Harp-Weaver’ (awarded Pulit- 
zer prize, 1923) ; ‘ The Buck in the Snow ’ (1928) ; ‘ Fatal Inter- 
view’ (1931) ;.‘ Wine from These Grapes’ (1934); translation 
of Baudelaire (with George Dillon, 1936); ‘Conversation at 
Midnight’ (1937). 

Millet (■ me-ya '), Jean Francois (1814-1875). 
"Wake up, my little Frangois; you don't know how 
long the birds have been singing the glory of God!'' 
It is a lovely spring morning in Normandy. An old 
French peasant woman bends above a child, coaxing 
him from dreams with reports of the wide-awake 
world out of doors. 

Amid scenes like this the great peasant-artist Millet 
spent his early life; and the love of nature that in later 
years he put bn canvas was the priceless gift of his wise 
old grandmother. The parents of Millet were farmers 
— intelligent , pious people, who in the midst of their 
toilsome life filled their home with love. While the fa- 
ther and mother worked in the fields, the grandmother 
cared for the children. Her teaching became one of the 
greatest influences in the life of this artist. 


Engravings in the family Bible early awoke in the 
lad Frangois a love of drawing, but at that time he 
had little chance to gratify this taste. As soon as he 
was old enough, he had to work with his father and 
mother in the fields. But the 
noon rest-hour gave him a lit- 
tle time in which to draw pic- 
tures, and at night he read 
and studied. At 18, when his 
brothers were old enough to 
take his place in the fields, 
the family savings were put 
together and he was sent to 
the near-by city of Cherbourg 
to study art. 

It was the beginning of a 
new life for the country boy — 
a life which had all the somber 
tones of Millet's own paint- 
ings, as well as their simple 
quiet dignity. For with all 
the poverty and sickness that 
shadowed it, home love, high 
ambition, and resolute cheer- 
fulness saved it from tragedy. 

Later he went to Paris to 
continue his studies, but the 
time soon came when the mas- 
ters of the day could teach 
Millet little more. He found 
himself out of sympathy with 
their conventional and arti- 
ficial spirit. Nearly 20 years went by before he dis- 
covered his life-work, and began to paint the fields 
and the simple peasant-folk he knew and loved so well. 
Portraits, sold for a few francs, copies of the old mas- 
ters, and even sign-painting provided him with a 
meager living in Paris and Cherbourg. 

His Life and Art Close to the Soil 
Then in 1848 he went to the little village of Barbi- 
zon on the borders of the forest of Fontainebleau, 
near Paris. Here he lived the life of the peasants, and 
put on canvas such stories of that life as are told in 
'The Man with the Hoe', 'The Water Carrier', 'The 
Sower', 'The Gleaners', and 'The Angelus'. 

Millet painted in the brown-gray earth tones of the 
fields ; his great shadowy Sower seems part of the very 
soil he plants. He did not idealize rural life as other 
artists had. He pictured it with the sternness, and yet' 
with the glory which he had found in it. 

"Some tell me," he said, "that I deny the charm of 
the country. I find more than charm. I find infinite 
glories. I see the halo of the dandelions, and of the 
sun also, but I see as well the steaming horses at work 
in the plain, and a man who tries to straighten him- 
self a moment to breathe." Artists and students under- 
stood Millet and his pictures, and many of the great- 
est of that day went to Barbizon to work with him. 
Thus arose the famous group of painters known as the 
Barbizon school. But public recognition did not come 


MILLET’S PORTRAIT OF HIMSELF 



Millet was born of peasant stock, and when he painted 
this portrait he recorded faithfully what his mirror 
showed' him — a peasant with an artist’s soul. 
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until the last ten years of his life. Just whenlife seemed 
brightening for him, his health failed, and he died. 

Millet’s pictures are now highly prized. Many are in the 
United States. The Chicago Art Institute has the ‘Woman 
Feeding Chickens’; the Boston Art Museum has ‘Harvesters 
Resting’; ‘The Sower’ and ‘The Water Carrier’ are in the 
Metropolitan Museum, New York; ‘The Man with the Hoe’ 
is in the San Francisco Museum. 

MILLET. One-third of the world' it is estimated, 
relies for its staple food on the seeds of the cultivated 
grasses called millets. Originally the name applied 
only to the true Egyptian millet (broomcorn millet), 
but today it covers a wide variety of grasses with 
seeds large enough to be ground into flour by peoples 
who lack the larger grain crops. 

Millet flours are not so palatable as most other 
breadstuffs, but most of them are very nutritious and 
the plants can be grown in regions where other cereal 
crops will not flourish because of scanty rainfall or 
extremes of temperature. They are extensively culti- 
vated in China, India, and Africa. 

The seeds are ground up for meal, or parched, or 
even eaten raw. From the seeds also a great variety 
of native beers and other fermented drinks are made. 


MILTON 


Few Americans know the taste of millet flour, for 
in the United States the millet grasses are usually 
grown onlv for hay, for silage, for poultry food and 
bird seed, or as a catch crop to be plowed under to 
enrich the soil. Millets are very prolific, and have been 
cultivated in the Old World since prehistoric times. 
Ordinary millet seeds are smaller and far more numer- 
ous than those of the more common cereals. 

The millets cultivated in the United States may be 
divided into three groups: Italian or foxtail millet, 
grown on 90 per cent of the millet acreage, a fast- 
growing annual much used as a summer catch crop in 
dry regions because it needs little moisture; Japanese 
millet, a cultivated variety of the weedy annual barn- 
yard grass; and proso or broomcorn millet, the com- 
mon millet of Europe, which is grown in the Dakotas, 
Montana, and adjacent Canada for grain and hay, be- 
cause it matures readily in the short, dry season of 
that region. 

Scientific name of Italian millet, Setaria italica; of barn- 
yard millet, Echinochloa crusgalli ; of broomcorn millet, Pani- 
cum miliaceum; of pearl millet, Pennisetum glaucum. Certain 
sorghums, such as kafir and durra, are sometimes called In- 
dian or African millet. ( See Sorghum.) 


MILTON, the Great Puritan POET and REFORMER 

T he Life and Work of the Many-Sided 
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Genius Who Wrote ‘ Paradise Lost’ 


CHIEF EVENTS IN MILTON’S LIFE 

1608. Bom, December 9, in Bread Street, London 

1620. Enters St. Paul’s School 

1625. Matriculates at Cambridge University 

1632. Takes his master’s degree and retires to Horton 

1638-39. Travels in Europe 

1640-47. Teaching and writing pamphlets in London 
1645. Publishes volume of collected poems 
1649-60. Latin secretary to the Commonwealth 
1652. Becomes blind; left a widower with three daughters 
1660. Forced into temporary hiding to escape arrest 
1667. ‘Paradise Lost’ published 

1671. ‘Paradise Regained’ and ‘Samson Agonistes’ published 
1674. Dies, November 8, in Bunhill Fields, London 



The Poet at the age of 10 


The Poet at the age of 62 


iv/riLTON, John (1608-1674). From the cradle, 
l*-*- John Milton was dedicated by his parents to lofty 
things; he was brought up deliberately to be a genius. 
In his early manhood he wrote to Charles Diodati, 
his first and only bosom friend: “Do you ask what I 
am meditating? By the help of Heaven, an immortal- 
ity of fame.” 

This goal that he so clearly set for himself in the, 
brilliant prospect of his early years, he achieved only 
at the bitter end of his days. Then he was blind, and 
neglected by his three stupid daughters. All his 
worldly hopes he had seen go down in defeat. His 
blend of intellectual pride and passion for liberty, 
which to us is sublime, was infuriating to his contem- 
poraries. His own brother wanted him to change his 
name, so that the family might be spared the disgrace 
of being associated with “a traducer of the State, an 
enemy of the King, and a falsifier of Truth.” 


Milton was born Dec. 9, 1608, eight years before 
the death of Shakespeare. To quote his own words: 
“I was bom in London, of a good family, my father a 
very honorable man.” His father, also named John 
Milton, son of a staunch Roman Catholic, had turned 
Protestant while at Oxford, and was disinherited. He 
was a cultivated gentleman, a distinguished musician, 
and a well-to-do “scrivener” (a sort of attorney and 
financial agent). Of his six children, three died in 
infancy.. Anne, John, and Christopher, . in order of 
age, were the three who survived. Like his father, Mil- 
ton came to be an accomplished musician; he is said 
to have had “a delicate tunable voice, and great skill.” 
By his ninth year he was writing verse, arid under pri- 
vate tutors perfecting his Latin and Greek. At 12, 
he was entered at St. Paul's as a day scholar. After 
that age, he tells us, he scarcely ever quit his les- 
sons before midnight. The brilliant boy was trained to 
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A Confident and Serious Student 
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the limit of his capacities and beyond the limits of 
his health and eyesight. By the time he left school 
for Cambridge in his 16th year, he was launched in 
French, Italian, and Hebrew, as well as Greek and 
Latin. The pride and hope of his family, who accepted 
his extraordinary native gifts as a simple and natural 
thing, he was early dedicated and set wher 
^ apart for scholarship and the church. • — -••••• — V 

“The Lady of Christ’s” 

Milton was at Cambridge from his 17th 
to his 24th years. He took his A.B. de- 
gree in 1629, his A.M. in 1632. He was a 
strikingly handsome young man, far ad- 
vanced in his studies beyond his fellow 
students. His early biographers agree 
that he “was a very hard scholar at the 
University, and performed all his exer- 4 
cises there with very good applause.” He j§ 
was argumentative and quietly assured of ‘ 
his own exceptional gifts. A contempo- 
rary said of him “that he was esteemed 
to be a virtuous and sober person, yet not 
to be ignorant of his own parts.” The 
curriculum seemed to him antiquated and 
the tutors mostly bores. The levity of the 
^ ignorant young men who surrounded him 

^ he frankly despised. It is hardly surpris- 

ing that he was not universally loved. L* 

That he was called “the lady of Christ's ” 1§^ 

(he was a member of Christ College, ^7? is the ie 
Cambridge) was at once a tribute to his great^ mai 

< good looks and a sarcasm upon the aus- 15 

g terity of his life. Milton later observed that he had 

lived “aloof from vice, and approved by all the good.” 
^ Though he gave up his intention of entering the 

Church, when he took his A.B. degree he subscribed 
“willingly and ex animo ” to the Book of Common 
Prayer, the lawfulness of the episcopacy, and the su- 
premacy of the king — all three of which in later years 
he was to recant. 

Six Years of Happiness at Horton 
Milton left the university in July 1632, with a sense 
of relief. His father, who was almost 70, had taken a 
^ place at Horton, a village near Windsor. Here Milton 

’"*• v settled to the arduous task of preparing himself for im- 

mortality through “things unattempted yet in prose 
or rhyme.” Of the six years at Horton, he left this 
summary: “On my father's estate I enjoyed an inter- 
val of uninterrupted leisure, which I devoted to the 
perusal of Greek and Latin authors; though I occa- 
sionally visited London, to buy books, or to learn 
something new in mathematics or music.” 

/y During his first year at Horton, in 1632, Milton 

>;</ ^ made his first appearance in public print, in nothing 

less than the second folio edition of Shakespeare. His 
eulogy of Shakespeare, written in 1630, was one of the 
three anonymous pieces to preface that volume. It 
was at Horton, too, that in trial flight, as he called it, 
he wrote C L' Allegro', £ I1 Penseroso , Comus , 
'Lycidas', and some of his sonnets. Though he pub- 


imits of lished his Horton poems -in 1645, he never rated them 
t school other than preliminary exercises. Yet these minor 
iched in poems rank high in English poetry, and some critics 
sek and would less willingly lose ‘ Comus ' and £ Lycidas ' than 
ncepted the vaster productions of Milton's later years, 
natural In 1637 his mother died. As he neared his 30th year, 

WHERE MILTON FINISHED ‘PARADISE LOST’ 



This is the famous cottage at Chalfont St. Giles where Milton was living when 
his great masterpiece was completed. He had been driven away from London 
by the Great Plague in 1665 and remained here nearly two years. 

bat he had with such stupendous hopes and with so little yet ac- 
the good.” complished, alone at Horton with his aged father, soli- 
Ltering the tude and obscurity began to irk him, and he set out on 
subscribed a continental tour. From Paris, where the English am- 
f Common bassador entertained him, he moved on to two months 
md the su- in Florence, where “I found and visited the famous 
later years Galileo, grown old, a prisoner of the Inquisition.” After 
two months in Rome, he moved on to Naples where he 
i was checked by news that civil war was brewing in Eng- 

dth a sense land and gave up his plans to visit Sicily and Greece, 
.ad taken a “I thought it disgraceful, while my fellow citizens 
[ere Milton fought for liberty at home, to be travelling for pleasure 
Lselfforim- abroad.” But he took his time in returning home, 
et in prose spending six more months in Italy, and tarrying awhile 
ae left this in Geneva. 

id an inter- Schoolmaster and Pamphleteer 

)ted to the Milton had been away 15 months. He found that in 
igh I occa- those troubled times the household at Horton had been 
)r to learn broken up, and the family fortunes sadly depleted. 

“I hired for myself and my books a large house in the 
32, Milton city [London] , where I happily resumed my interrupted 
in nothing studies.” There, about to embark on “ the troubled sea 
peare. His of noises and hoarse dispute ” as a writer of pamphlets, 
3 one of the he undertook the education of the two sons of his sis- 
mlume. It ter, Mrs. Phillips. Later he took other pupils as well, 
le called it, Doctor Johnson, in his essay on Milton, looks “with 
4 Comus', some degree of merriment on the man who hastens 
he pub- home because his countrymen are contending for their 




He Sacrifices His Eyesight 
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libertjr” to “vapor away his patriotism in a private 
boarding-school.” The 'charge is false. The Long Par- 
liament was called in 1640. In 1641 Milton launched 
the first of his pamphlets — the gun that opened his 20 
years of political warfare, attacking the corruptions of 
state and church and upholding the ideals of the 
Puritan party. 

“Into a Snare of Misery” 

In the spring of 1642 (probably not 1643, as we be- 
lieved until recently) Milton visited a royalist family 


that lived near Oxford. He returned a married man — 
a 33-year-old husband with a pretty 17-year-old bride, 
Mary Powell. It was an unhappy marriage. Mary, 
says an early biographer, “found it very Solitary; no 
company came to her.” After about a month she went 
back to her family, promising to return soon. She was 
away three years. 

This marriage brought Milton the first great shock 
of his life. He saw one of his noblest ideals shattered, 
and through his fault, as he thought: he had allowed 
passion to overmaster him. Under the spur of his un- 
happy situation, he wrote a pamphlet on ‘The Doc- 
trine and Discipline of Divorce ', advocating freedom of 
divorce. In passionate language, often of haunting 
beauty, he set forth ideals of marriage that even today 
sound rather “advanced.” The pamphlet was greeted 
by a storm of insult, and by an attempt to prosecute 
him for unlicensed printing. In reply he wrote the 
masterfully eloquent ‘Areopagitica', the most mas- 
terly defense of freedom of the press ever written. 

His Service to the Commonwealth 

From 1645 to 1649, Milton rested his pen and re- 
mained a silent witness to the civil war. But a few 
days before the execution of Charles I, Milton 7 s voice 
again arose — it was the first to rise — upholding the 
right of the people to execute a guilty sovereign. With 
astounding courage (or the audacity of desperation), 
he published the ‘Tenure of Kings and Magistrates 7 in 
January 1649. In March of the same year he was ap- 
pointed secretary for foreign tongues under Cromwell. 


His duties were to conduct correspondence with foreign 
states and to write pamphlets setting forth the views 
of the government. Cromwell and the Commonwealth 
were backed by their powerful army, but not by popu- 
lar support. Against them was pitted the whole of 
European opinion. Milton's task was to educate the 
ignorant majority at home and to controvert all at- 
tacks from abroad. To that task he deliberately sacri- 
ficed his eyesight. Physicians warned him that he 
must stop work or lose his sight. His reply was that, 
as he had already sacrificed his poetry, so he was 
now ready to sacrifice his eyes on the altar of 
English liberty. Complete blindness came in 
1652. Worse even than blindness was the shat- 
tering of all his ideals and hopes with the down- 
fall of the Commonwealth. After Cromwell's 
death, monarchy was restored, as Milton saw it, 
by the “epidemic madness and general defec- 
tion of a misguided and abused multitude.” 
With the landing of Charles II in 1660, the cause 
was lost. Milton was forced to go into hiding in 
a friend's house to escape the vengeance of the 
Royalists. The House of Commons ordered 
that he be arrested and that all copies of his 
pamphlets defending the execution of Charles I 
should be burned by the hangman. Through 
the good offices of powerful friends at court he 
escaped prosecution, but he was actually taken 
into custody by an officer of the House and 
released only after the payment of large fees. 
The Last Fifteen Years 
Now, in his 51st year, blind, embittered, and cramped 
by the loss of a considerable part of his fortune, Milton 
was free to resume the poetic task which he had given 
up 20 years before. His household consisted of three 
daughters, borne to him by his first wife, who had re- 
turned to him in 1645 and had died seven years later. 
His second wife, Katharine Woodcock, whom he had 
married in 1656, had died within a few months. His 
motherless daughters, we are told, gave him much 
trouble, rebelling against the drudgery of reading to 
him and writing at his dictation. Finally in 1663 he 
won domestic peace by taking a third wife, Elizabeth 
Minshull, a woman 30 years his junior. 

With dauntless courage, Milton set about the task 
which he long had meditated. Nothing in literature 
is more magnificent than the picture of the blind Puri- 
tan dictating day after day the superbly rolling periods 
of his great epic, ‘Paradise Lost'. In 1667, seven years 
after the Restoration, the task was completed and the 
world received the book which has had an influence on 
English thought and language surpassed only by the 
influence of the Bible and the plays of Shakespeare. 
The remaining seven years Milton devoted to his sec- 
ond epic, ‘Paradise Regained', and to his powerful 
tragedy, ‘Samson Agonistes'. 

Contemporaries have left vivid descriptions of Mil- 
ton's life in these later and calmer years. He would 
rise at four or five in the morning, listen while a chap- 
ter from the Hebrew Bible was read, then breakfast 


THE BLIND POET DICTATING TO HIS DAUGHTERS 



This well-known picture was painted by the eminent English artist, 
George Romney, in 1793, more than a century after Milton’s death. 
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and work until noon. After an 
hour spent in walking and an- 
other hour in playing on the organ 
or the viol, he would continue 
work till nightfall. Then he 
would have a supper of “olives or 
some light thing,” a pipe, and a 
glass of water. Visitors would of- 
ten come in the evening. He 
died peacefully Nov. 8, 1674, and 
was buried beside his father in the 
Church of St. Giles. 

Milton’s Works and 
Books About Him 

Milton’s chief poetical works, with 
the dates of publication, are: ‘Comus’ 
(1637); ‘Lycidas’ (1638); ‘L’ Allegro* 
and ‘II Penseroso’ (1645); ‘Paradise 
Lost ' (1667) ; ‘ Paradise Regained ’ and 
‘Samson Agonistes’ (1671); ‘Sonnets’ 
(published at various times) . His best- 
known pamphlets are: ‘Of Reforma- 
tion Touching Church Discipline’ 
(1641); ‘The Doctrine and Discipline 
of Divorce' (1643); ‘Of Education’ 
(1644) ; ‘ Areopagitica, a Speech of Mr. 
John Milton for the Liberty of Un- 
licensed-Printing’ (1644); ‘Tenure of 
Kings and Magistrates’ (1649); ‘Ei- 
konoklastes’ (1649); ‘Pro Populo An- 
glicano’ (1651). 

Books about Milton are numerous. 
Especially useful are the single-volume 
lives by Richard Garnett, in the ‘ Great 
Writers’ series, and by Mark Pattison, 
in the ‘English Men of Letters’ series. 
Other interesting short accounts are 
by Rose Macaulay, Walter Raleigh, 
and E. M. W. Tillyard. There are 
valuable essays by Augustine Birrell, 
S. T. Coleridge, Edward Dowden, 
Samuel Johnson, and Lord Macaulay. 
Robert Bridges’ essay on ‘Milton’s 
Prosody’, Denis Saurat’s ‘Milton: 
Man and Thinker’, and M. A. Lar- 
son’s ‘The Modernity of Milton’ are 
also recommended. For advanced 
study the 7-volume ‘Life of John Mil- 
ton ’ by David Masson is indis- 
pensable. 
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This illustration ^ ‘Paradise Lost’ was made by Dore, the great French artist. It 

shows Satan and Beelzebub immersed in a lake of fire, into which they have been cast 
after their fall from Heaven. “Upright he rears his mighty stature” the poem says of 
Satan, and the two fallen but still rebellious angels busy themselves plotting how they can 
offend God most grievously. 


‘Paradise Lost 9 and ‘ Samson Agonistes 


TF GOD is all-powerful and all-good, how is human 
* suffering to be explained? Milton's triumphant an- 
swer is in 1 Paradise Lost', where his boldly announced 
purpose is “to justify the ways of God to man.” 

No poem is more magnificent in scale and sublime in 
execution. The stage is Heaven, Hell, the Earthly 
Paradise, and all the starry universe. The action an- 
tedates time and includes all history from the moment 
of creation. The theme is the biblical story — 

Of Man’s first disobedience, and the fruit 
Of that forbidden tree whose mortal taste 
Brought death into the World, and all our woe, 

With loss of Eden .... 

Following the example of the great classical epics, 


Milton's epic begins abruptly. Thunderstruck and 
confounded, Satan and his rebellious angels lie sub- 
merged in a great lake of flames, having just been 
hurled headlong from Heaven. Satan rears himself, 
and on great wings flies above the burning abyss. He 
alights on the border of the lake and summons his le- 
gions, who build the great palace of Pandemonium. 
Untamed, Satan is ready for a second war on Heaven. 
He recalls an ancient prophecy of the creation of a new 
world, and a new race called Man. 

The conclave in Hell plans to circumvent the Al- 
mighty by seducing this new race. Satan himself is 
commissioned to find the new world, and out of the 
gates of Hell — gates guarded by the monsters Sin and 
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Death — he plunges through Chaos and Ancient Night. 
Taking the form of a young angel, he alights on the 
Sun. Here his appearance deceives the Archangel 
Uriel who points him to the Earth — a globe suspended 
by a golden chain from Heaven. 

Satan makes his way into Eden and spying about in 
the forms of bird and beast overhears from Adam and 
Eve the prohibition against the Fruit of the Tree of 
the Knowledge of Good and Evil. At nightfall, the 
guardian angel Gabriel sends two angels to survey 
Eden. They find Satan, in the form of a toad, whis- 
pering dreams into the ear of Eve — dreams of the mag- 
ical power of the Forbidden Fruit to change her into 
a goddess. 

Raphael is sent by God to warn Adam of the im- 
pending doom, and recounts, in the fifth, sixth, and 
seventh books of the poem, the story of the rebellion 
in Heaven, of the defeat of Satan, and of Creation. 
Milton puts into the mouth of the Archangel poetry 
of unsurpassed magnificence. In the eighth book, 
Adam, desirous of detaining Raphael, tells of his first 
awakening after his own creation, his conversation 
with God, his loneliness, and of the creation of Eve 
and their nuptials. 

Adam and Eve, in their state of Edenic bliss, could 
have no future but a monotony of endless perfection. 
It was Eve who changed all that. After her dream, she 
awakens disquieted. She wants a little time to her- 
self, away from Adam's superiority. She wanders off 
into the Garden, where Satan is in wait for her, glee- 
fully thankful that she is alone. Satan has taken the 
form of a regally gorgeous serpent. He quiets Eve's 
surprise that he can speak by explaining that he has 
gained the gift of tongues by eating of the Forbidden 
Fruit. It has brought him not death, but wonderful 
new powers. And were Eve to eat the apple, she, too, 
would gain knowledge — knowledge of something that 
even Adam did not know. Eve eats, only to realize in 
a terrible afterthought that she has gained a superi- 
ority over Adam at the cost of taking on mortality: 

Then I shall be no more; 

And Adam, wedded to another Eve, 

Shall live with her enjoying, I extinct! 

A death to think! 

Rather than that, Adam, too, must eat, and companion 
her in the grave. Out of love for “this novelty on 
earth, this fair defect of Nature," Adam does eat, and 
then, in shame and loathing, recriminates Eve. (And 
the reader's heart is softened just a little, it may be, 
towards Mary Powell, the 17-year-old bride of Mil- 
ton’s 33d year. Milton never for a moment believed 
in the equality of the sexes. “ Who can be ignorant," he 
asked in his first pamphlet on divorce, “that woman 
was created for man, and not man for woman? " He 
believed with Sir Thomas Browne that woman is but 
“the thirteenth part and crooked rib of man.") 

Satan hastens back to Pandemonium and boasts 
before his assembled hosts of his triumph over the 
Almighty. His speech is followed not by applause 
but by “a dismal universal hiss" — the hissing of the 


serpents into which God had transformed the once 
angelic hosts. Satan discovers that he is himself a 
monstrous crawling snake. 

Before the expulsion from the Garden, an angel sets 
before Adam and Eve, in a great vision, the panorama 
of history to be unfolded in the centuries ahead. And 
Adam, at the end (to the surprise of many readers)— 
Replete with joy and wonder, thus replied: 

.... Full of doubt, I stand, 

Whether I should repent me now of sin 

By me done and occasioned, or rejoice 

Much more that much more good thereof shall spring. 

The Fall, Adam seems to have come to believe, opened 
up for mankind a career. In a passage of haunting 
beauty the poem closes: 

Some natural tears they dropped, but wiped them soon; 
The world was all before them, where to choose 
Their place of rest, and Providence their guide. 

They hand in hand with wandering steps and slow, 
Through Eden took their solitary way. 

‘Samson Agonistes’ 

In his last work, ‘ Samson Agonistes', a poetic 
drama written according to the strictest conventions 
of classical Greek tragedy, Milton soared again. This 
drama is a pure jewel, nearly as splendid and much 
more human than ‘Paradise Lost'. Denis Saurat has 
justly said: “Did not the majestic proportion^ of the 
epic forbid all comparison, one might be tempted, sac- 
rilegiously, to give ‘Samson' the first rank among 
Milton's works." Milton used the biblical story of the 
blind Samson among the Philistines to give the last 
and best expression of the history and the moral of 
his own life. The final mood is tragic serenity: 

Nothing is here for tears, nothing to wail 
Or knock the breast; no weakness, no contempt, 
Dispraise, or blame; nothing but well and fair, 

And what may quiet us in a death so noble. 

Milwaukee, Wis. The largest city in Wisconsin, 
Milwaukee lies on the west shore of Lake Michigan 
at the mouth of three converging rivers — the Mil- 
waukee, the Menomonee, and the Kinnickinnic. It is 
one of the busiest lake ports, with an excellent 
harbor protected by four miles of government break- 
waters in the beautiful Milwaukee Bay. 

The most important item in its lake trade is coal, 
which is brought in vast quantities to turn the wheels 
of its varied industries. It is also the chief shipping 
point for the state's dairy products and grain. The lead- 
ing industry is the manufacture of heavy machinery, 
such as steam shovels, dredges, excavators, cranes 
and. hoists, turbines, agricultural implements, and 
mining, refrigerating, and milling equipment. Also 
important are automobile frames, electrical apparatus, 
leather and shoes, silk hose and other knit goods, 
motorcycles, soaps, gloves, trunks, candy, beer, and 
many other products. The name “Cream City" 
comes from a cream-colored brick made there. 

The city has more than 200 churches, representing 
a score of faiths. It is the seat of a Roman Catholic 
archbishop and of a Protestant Episcopal bishop. 
Besides a well-organized public school system, it has 
many private educational institutions, including 
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Marquette University, conducted by the Jesuits; 
Concordia College, a Lutheran organization; the Con- 
vent of Notre Dame;- Mihvaukee-D owner College; a 
state teachers college; and an extension branch of the 
University of Wisconsin. In addition to an attractive 
boulevard system, there are about a thousand acres 
of public parks. Zoning laws keep the manufacturing 
districts from the residence sections, and more than 
half the inhabitants own their homes. 

The site of Milwaukee was first visited in 1679 by 
members of La Salle’s expedition, who noted that an 
Indian village was situated on the “Melleoki” River. 
The first permanent settlement was made in 1818, 
when Solomon Juneau settled on the east side of the 
stream. Twenty-seven years later the city was incor- 
porated and Juneau was chosen first mayor. German 
immigrants had begun to arrive in 1838, and the num- 
ber increased rapidly until the city became one of the 
chief German centers in America. In later years 
immigrants of other nationalities have settled in great 
numbers — chiefly Poles, Russians, Yugoslavs, Aus- 
trians, Italians, and Czechoslovaks. Milwaukee is one 
of the strongest Socialist centers in the United States 
and has had several Socialist administrations. The 
city’s mayor and board of aldermen are elected every 
two years. Population (1940 census), 587,472. 


MlND. Whatever men mean by the word “I,” when 
they say, “I know or believe, I suffer or rejoice,” this, 
says a great psychologist, is the mind of man — it is 
that which thinks, remembers, reasons, feels, or wills. 
The dictionaries tell us that mind is “ conscious intelli- 
gence” or the “faculty of knowing.” The brain is the 
main seat of the mind, yet mind can scarcely be said to 
be absent from any tissue in which feeling resides, and 
some, with Herbert Spencer, would even assume the 
existence of a “mind dust” diffused with matter 
throughout the universe. Certainly an interrelation- 
ship exists between the physical body and the mind, 
'and this is so .nicely balanced that for either to be well 
and normal, the other must be well also. Thus the 
old Greeks were not wrong when they set up as their 
ideal “a sound mind in a sound body.” 

Psychology is the science which deals chiefly with 
the mind. However, the modern tendency is to em- 
phasize behavior, or what the individual does, rather 
than the conscious states. 

There are differences of opinion as to how far down 
the animal scale what is usually called mind can be 
traced. Some writers hold it is characteristic only of 
human beings, others see in the human being only a 
more complex manifestation of what is present in all 
animals. ( See Animal Kingdom; Brain; Psychology.) 


SUBSTANCES in the THIRD Great “KINGDOM” 


tv yr INERALS. “Animal, vegetable, or mineral?” we 
used to ask in the old guessing game, assuming 
that what did not fit into the first two “kingdoms” 
was bound to belong in the third. For general pur- 
poses this is true, but the scientist draws a closer dis- 
tinction. To be classified by him as a mineral species, 
a substance must exist in a natural state and have a 
definite chemical composition. Glass, for example, 
being made by man from widely varying mixtures and 
compounds, has no standing in the field of mineralogy. 
A few minerals, including certain types of limestone 
and iron ore, are believed to have been produced by 
living plants and animals, but virtually all true min- 
erals (which, as we shall see, do not include coal, 
petroleum, and the like) are of non-living origin. 

The rocks of the earth’s crust consist of minerals, 
often of many kinds mixed together; so do the vein 
deposits which provide most of our useful ores. Other 
minerals may be deposited by the waters of lakes or 
hot springs or be formed in active volcanoes. Min- 
erals constitute the chief raw materials of chemistry 
and of many great arts and industries. Indeed, the 
search for and the gathering of useful minerals, as 
well as of those which are beautiful and rare enough 
to be classed as gems, provide one of the most impor- 
tant and romantic chapters in the history of our 
civilization. ( See Chemistry; Civilization; Gems and 
Jewelry; Mines and Mining.) 

No one knows exactly how many mineral species 
exist. Mineralogists differ among themselves in the 
distinctions they draw between many of the known 


species. Probably about 1,500 have been recognized 
by science, and less than 150 are important industrially 
or scientifically. The ending ite is characteristic of 
most mineral names. To the beginner these names 
often seem strange and difficult because they contain 
a kind of shorthand description or history of the 
mineral in question. Many are named after the men 
who discovered them, or in honor of distinguished 
scientists; others get their names from the place where 
they are found, or from some outstanding character- 
istic, such as color, heaviness, or their chief chemical 
ingredients. 

Mineralogists identify minerals chiefly by color, 
hardness, cleavage , crystal form, and sometimes by sim- 
ple chemical tests. Related to the color of a mineral 
are transparency and luster. The streak is the color 
produced when a piece of the mineral is drawn over 
the surface of rough, unglazed porcelain. It is often 
different from the surface color of the specimen. 

The hardness of minerals usually is stated by com- 
parison with the following typical minerals arranged 
to form a standard scale from the softest to the hardest. 

1. Talc 6. Feldspar 

2. Gypsum 7. Quartz 

3. Calcite 8. Topaz 

4. Fluorite 9. Corundum 

5. Apatite 10. Diamond 

If a mineral has, for example, a hardness of 6.5 this 
means that it will scratch feldspar, but will be 
scratched by quartz. 

The cleavage of minerals is the way they split or 
break, as mica, for example, which splits into thin flat 
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MINERALS 


sheets. This and many other properties of minerals 
are controlled by their crystal form (see Crystals). 
Six crystal systems are commonly recognized by min- 
eralogists, distinguished by the length and direction 
of the three or more axes which may be thought of as 
existing inside any crystal. These systems are: 

(1) Isometric: three axes of equal length and at right angles 
to one another. A typical form is the cube. 

(2) Tetragonal: two of the right-angle axes are equal in 
length, while the third one is longer or shorter. A typical 
form is a square prism like a section of a square column. 

(3) Hexagonal: three axes of equal length, in the same 
plane and equally spaced around the center, with a fourth 
axis at right angles to the plane of the three. A typical form 
is a six-sided prism. The so-called rhombohedral system is 
a part of the hexagonal sj'stem as thus defined. 

(4) Orthorhombic: three axes at right angles to each other, 
all of different lengths. A typical form is a prism of three 
unequal dimensions, like a brick. 

(5) Monoclinic: two axes unequal in length at right angles 
to each other, with a third axis still different in length in- 
clined to the plane of the other two. A typical form is a 
prism with its top and base inclined to its sides, like a brick 
distorted sidewise. 

(6) Triclinic: all three axes unequal in length and inclined 
to each other. A typical form would be a brick distorted 
both sidewise and endwise. 

It must be understood, of course, that the experi- 
enced mineralogist rarely needs elaborate tests and 
methods of identification to distinguish mineral speci- 
mens; he learns to recognize most of them at sight, just 
as a botanist recognizes different plants or as a man 
recognizes his friends. 

A few chemical elements are found free in nature, 
and are then called native. Gold, platinum, and copper 
are the chief native metals, although most of the 
world's copper is obtained from mineral compounds. 
Native iron occurs in meteorites. Mercury, lead, and 
silver are also encountered in uncombined form. The 
commonest non-metallic native element is sulphur. 
Carbon exists native in two forms, diamond and 
graphite. 

Important Minerals and Their Value 

The following paragraphs describe the important 
minerals from the point of view of interest and indus- 
trial value. The names mentioned are those most 
likely to be met in general reading. 

Among the leaders are the sulphide minerals, many 
of which are used as ores. Lead sulphide forms the 
mineral galena , silver sulphide forms argentite, and 
zinc sulphide forms sphalerite. The three often are 
found mixed together. Two important sulphides of 
arsenic are realgar and orpiment. Antimony sulphide 
is stibnite , used both as an ore of antimony and in 
powdered form for safety matches and cartridge prim- 
ers. The noted mineral called cinnabar is a sulphide of 
mercury. The sulphide of molybdenum, called molyb- 
denite , is the chief ore of that metal. 

There are three very important iron sulphides, 
called pyrites , marcasite, and pyrrhotite , all differing 
slightly in chemical composition. Pyrites is also known 
as fool's gold, being a yellow mineral with a brilliant 
luster, somewhat resembling to inexperienced eyes 
flakes of native gold in a rock. Two copper sulphides 


The Commonest Mineral of All 


exist as minerals, called chalcocite and covellite. Many 
important ore bodies consist of mixtures of the copper 
and iron sulphides, notably bornite and chalcopyrite. 

A second great mineral group consists of carbonates, 
including the plentiful mineral calcite, which is calcium 
carbonate. Large transparent crystals of calcite are 
called Iceland spar. Satin spar is a somewhat less 
pure, translucent variety. Ordinary limestone con- 
sists largely of calcite. Marble is calcite in crystallized 
form and capable of taking a polish, the various colors 
of ornamental marbles being caused by chemical im- 
purities or by veins of other minerals. The stalagmites 
and stalactites found in caves usually consist of calcite. 
Marl is an impure limestone, imperfectly hardened. 
Chalk also contains calcite, often in the form of 
microscopic shells of sea animals. Aragonite has the 
same chemical composition as calcite, but a different 
crystal form. 

Another well-known mineral in this group is mag- 
nesium carbonate, called magnesite. This frequently 
occurs mixed with calcite, forming dolomite , or dolo- 
mitic limestone. Two copper ores of some importance 
are the copper carbonates, malachite and azurite, either 
of which may exist in beautiful green or blue crystals 
sometimes used as ornamental stones. Iron carbonate 
exists as the mineral siderite, once much used as an 
ore of iron. Manganese carbonate, called rhodo- 
chrosite , is an occasional ore of that metal. 

The Group of Oxides 

The chemical group of oxides includes the common- 
est and most widespread mineral of all, silicon oxide 
or quartz , also called silica. Quartz is found in a great 
variety of forms including many semi-precious stones 
(see Quartz; Silicon). Sinter is an impure quartz de- 
posited by hot springs. Silex is a name sometimes 
given to powdered quartz, either natural or artificial, 
often used in polishing. Diatomaceous earth or kiesel- 
guhr , also called tripolite or tripoli powder, is a pow- 
dered quartz containing myriads of siliceous cell walls 
of the- microscopic water-plants called diatoms. Two 
minerals consist of the chemical elements of quartz 
combined with water. One of these is called tridymite. 
The other is opal , including the fire opal and other 
gems of the group. 

Among the important metallic oxides which exist 
as minerals are cuprite or copper oxide, zincite or zinc 
oxide, cassiterite or tin oxide, rutile or titanium oxide, 
and pxjrolusite or manganese oxide, the last being the 
chief ore of manganese. The chief ores of iron are also 
oxides called hematite and limonite , the latter contain- 
ing chemically combined water. Magnetite , of which 
lodestone is the magnetized variety, is another iron 
oxide. IUmenite is a mixed oxide of iron and titanium 
existing in large deposits, but not yet workable as a 
source of iron because of the cost of removing the 
titanium. 

Aluminum oxide, known in mineralogy as corun- 
dum, exists in two transparent and beautifully colored 
forms, sapphires and rubies. In both instances the 
color is due to traces of impurities. Impure corundum 
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Radioactive and Saline Minerals 


MINERALS 


QUARRYING 


forms the emery used in powdered form for grinding 
and polishing. Bauxite , the principal ore of alu min um, 
is an oxide chemically combined with water; spinel is 
a mixed oxide of magnesium and aluminum; and 
chromite is an iron and chromium oxide constituting 
the chief ore of chromium. 

The chief phosphate mineral is apatite, which is 
phosphate of calcium containing a little fluorine. An 
impure form of it is the phosphate rock used for the 
manufacture of fertilizers. A complicated phosphate 
mineral of some practical importance is monazite , 
usually found in sea-beach sand and the chief 
source of the rare metal cerium, used for gas mantles 
and for the fire-making alloy employed in cigarette 
lighters. The metal tung- 
sten, now important for the 
manufacture of electric 
lamps, comes chiefly from 
two minerals, scheelite, which 
is calcium tungstate, and 
wolframite, which is a mixed 
tungstate of the elements 
manganese and iron. 

The leading radioactive 
minerals, used as sources of 
radium, uranium, thorium, 
and similar elements, are 
uraninite, carnotite , broggerite, 
and cleveite. All are complex 
oxides of the radioactive and 
other elements, usually con- 
taining lead. (See Radium 
and Radioactivity.) Pitch- 
blende, in which mineral 
radioactivity was first dis- 
covered, is an impure, poorly 
crystallized uraninite. 

A relatively few minerals, 
some of which are of con- 
siderable practical impor- 
tance, are soluble in water 
and form the group of salines. Most prominent of these, 
of course, is sodium chloride, or common salt, known in 
its mineral form as halite . Potassium chloride, called 
sylvite, is one of the important minerals in the famous 
Stassfurt mines in Germany, still the world's chief 
source of potash. Other important Stassfurt minerals 
are carnallite , which is a mixed chloride of calcium and 
magnesium; poly halite, which is a calcium and mag- 
nesium chloride and sulphate; and kainite, similar in 
composition to polyhalite. At Searles Lake in Cali- 
fornia, now the chief American source of potash and 
borax, there is a large, porous body of halite and 
another saline mineral called trona, a complex car- 
bonate of sodium. In the interstices of this saline 
mass exist min ions of tons of a brine containing potash 
and borax. Other sources of borax are colemanite and 
rasorite, both of which are complex borates of lime. 
Another water-soluble carbonate of sodium existing 


of the same chemical composition as crystal washing 
soda. Sodium sulphate, known chemically as Glauber's 
salt, exists as the mineral mirabilite . Epsom salt, 
chemically magnesium sulphate, exists as the mineral 
epsomite. Potassium and sodium nitrate exist as min- 
erals respectively known as niter and soda niter. The 
latter is the most valuable ingredient in the caliche 
from which commercial nitrates are produced in Chile. 
( See Fertilizers.) 

A chloride mineral related to the saline group but 
not so easily soluble in water is the copper chloride 
called atacamite, an important ore of copper in Chile. 
Sulphates, also insoluble but related chemically to 
the saline minerals, are barite or barytes, a barium 
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Tons of chalk are used every year in England, for much the same purposes as limestone is used 
in the United States. The great chalk cliffs here at Mitcheldever, in Hampshire, furnish many 
carloads of building material. This chalk contains calcite, which is calcium carbonate, often in 
the form of microscopic shells of millions of marine animals. 


occasionally in desert regions as a mineral is natron , 


compound; celestite, an important ore of strontium; 
alunite, an aluminum and potassium sulphate; and 
gypsum, a calcium sulphate containing water, which 
is the source of plaster of paris. Transparent crystals 
of gypsum, often in plates or in arrow-head form, are 
known as selenite. Calcium sulphate is found un- 
combined with water and is called anhydrite . 

Two Important Fluorine Minerals 

Two fluorine minerals are important: calcium flu- 
oride or fluorite, also known as fluorspar; and cryolite, 
winch is a double fluoride of aluminum and sodium. 
Fluorite is used as a flux in many metallurgical oper- 
ations, and the rare clear crystals of this mineral are 
invaluable for making lenses to be used with ultra- 
violet rays. 

The most numerous minerals, and the commonest 
except for quartz, belong ‘to the group of silicates 
consisting of silicon and oxygen combined with potas- 
sium, sodium, magnesium, aluminum, iron, and many 
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other elements. A prominent group of silicates are 
the feldspars , including orthoclase , a potassium and 
aluminum silicate; albite , containing sodium instead 
of potassium; oligoclase , containing calcium in addi- 
tion to sodium. A related silicate is leucite, containing 
potassium and aluminum and often suggested as a 
possible source of potash. Another prominent group 
of silicates contains the micas. The yellowish, trans- 
parent mica often used for stove windows is muscovite , 
consisting chiefly of silicates of potassium. A common 
black mica is biotite, containing magnesium and iron. 
Lepidolite, containing lithium, is one of the relatively 
few ores of that metal. 

The mineral pyroxene, also called diopside , is an 
important rock-forming mineral together with the 
feldspars and micas. It is a complicated silicate of 
calcium and magnesium, sometimes containing alumi- 
num or iron. One of its varieties is spodumene , some- 
times found as a clear pink crystal and used as a gem 
under the name of kunzite. Another variety of pyrox- 
ene forms jadeite, which is the true Chinese jade. 

Asbestos and Talc 

Closely related to pyroxene is amphibole , an even 
more complicated silicate. A variety called hornblende , 
containing aluminum, sometimes occurs in long, fiber- 
like crystals forming one kind of asbestos. Another 
kind of asbestos is a fibrous variety of the mineral 
serpentine , which is a hydrous magnesium silicate. 
Similar to serpentine in composition is talc, the source 
of talcum powder. Soapstone and steatite are varieties 
of talc, usually impure. Meerschaum, used to make 
tobacco pipes, is another hydrous silicate of magne- 
sium. Still another iron and magnesium silicate, also 
important in rock formation, is olivine. 

A hydrous silicate, somewhat like talc but contain- 
ing aluminum instead of magnesium, is the mineral 
kaolin. The majority of clays consist of impure kaolin. 
The fuller’s earth used in cleaning cloth is also a 
variety of kaolin. Greensand, which covers large areas 
in New Jersey and has been suggested as a source of 
potash, is an impure claylike material containing 
grains of the mineral glauconite, an iron and potassium 
silicate. 

Some Brilliant Gems 

Tourmaline, a complicated iron, aluminum, and 
magnesium silicate containing some boron, frequently 
appears as a minor constituent of rocks. It is found 
also as large transparent crystals sometimes used as 
gems but even more valuable in physical laboratories 
for the study of polarized light {see Light). Zircon, a 
silicate and chief ore of zirconium, may form clear 
crystal gems called hyacinths. Topaz is an aluminum 
silicate containing some fluorine. Beryl is an alumi- 
num and beryllium silicate forming the chief ore of 
beryllium. The emerald and aquamarine are crystal 
forms of beryl, the former containing traces of chro- 
mium. Two zinc silicates are of importance: willemite, 
used in physical experiments because X-rays render it 
fluorescent; and calamine , sometimes valuable as a 
zinc ore. Several hydrous silicates, chiefly of potassium 


Chief Varieties of Rocks 


and calcium, called zeolites, have come into use re- 
cently for the softening of water. The most important 
one is apophyllite, but for commercial purposes zeo- 
lites are now usually made artificially. 

We have seen that a few rocks, like limestone and 
quartzite, consist of single mineral species, but most 
of them contain several minerals mixed together. 
Nevertheless, many of these mixtures recur so uni- 
formly that they have acquired distinctive names. 
Geologists divide rocks roughly into sedimentary rocks, 
formed from sand, clay, or other material deposited in 
water; igneous rocks, formed by volcanic or other 
intense heat; and metamorphic rocks, originally sedi- 
mentary but later modified by heat or other natural 
processes. {See Geology.) 

Sedimentary and Igneous Rocks 

The commonest sedimentary rocks are sandstone 
and shale. The former consists of visible sand grains, 
while the latter consists mostly of finer material fre- 
quently containing kaolin. Argillite is the fine- 
grained, stratified variety of shale which is used for 
roofing slates or natural writing slates. Oil shale 
contains more or less petroleum or asphalt derived 
from microscopic plants or animals buried with the 
shale when it was laid down. Conglomerates include 
the very coarse-grained sandstones often containing 
pebbles or even large bowlders. Alluvium is the geolo- 
gist's name for surface sedimentary deposits not yet 
hardened into rock. Till is a variety of claylike 
alluvium, often containing bowlders and pebbles, be- 
lieved to have been deposited by glaciers. Loess is a 
fine-grained material probably laid down as wind- 
blown dust during the Glacial Period. 

One of the chief igneous rocks is the familiar gran- 
ite, made up of crystals of quartz and feldspar, usually 
mixed with other minerals. Ghieiss has the same min- 
eralogical characteristics as granite, but shows traces 
of stratification, as though it had been formed by the 
partial melting of a sedimentary rock. Man} 7 ' geolo- 
gists believe this to be a fact and imagine that many 
granites, also, are really metamorphic rocks that were 
formed deep in the earth's crust by the melting of 
rocks like sandstone or shale. Schists are still more 
clearly metamorphic, apparently formed by the par- 
tial recrystallization of shales under the action of heat 
or hot water. More certainly of true igneous nature 
are trachite, syenite, diorite, dunite, dacite, and gabbro, 
consisting of varied mixtures of quartz, feldspar, and 
other rock-forming minerals. 

Rocks of Volcanic Origin 

Any melted rock poured out by a volcano is called 
lava ; there being two chief types, the blackish, heavy 
lava called basalt, and the lighter-weight rhyolite, 
usually of reddish color. Pumice is a porous, frothy 
lava produced when the melted rock contains gas 
bubbles so that it is raised on escaping from pressure, 
just as bread is raised by yeast. Obsidian is a glass- 
like rock produced when certain kinds of lava cool so 
rapidly that there is not time for the crystallization 
of individual minerals. Because it breaks with sharp 
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edges, obsidian was much used by primitive men for 
arrow-heads, knives, and other tools. Voles *yh osA 
also called fork or fojf. consists of tiny fragments of 
glasslike obsidian or pumice blown out into the air 
in millions of tons during volcanic eruptions. 

Coal and oil are not really mineral species, but the 
remains of plant and animal materials buried between 
layers of sedimentary rocks and slowly changed more 
or less completely by heat, pressure, and percolating 
water, very much as shales or sandstones may be 
converted into schists or other metamorphic rocks 
(see Coal). All grades of carbonaceous or oily shales 
and sandstones are due to the burial of mixed mineral 
and organic debris. The gem called amber also is of 
living origin, being the gum of ancient trees similarly 
buried and partly converted into harder material. 
Animal bones, tree trunks, and many other materials 
buried with sedimentary rocks may be petrified or 
mineralized with quartz, calcite, or other minerals, 
thus producing fossils , (See Fossils.) 

Minerals Essential to Life 

In recent years experts in diet have learned that 
several mineral elements are essential in human foods. 
Under normal conditions plant roots extract these 
from the soil and pass them along to us either directly, 
in our vegetables and fruits, or indirectly, through the 
flesh, milk, or eggs of plant-eating animals. By grow- 
ing too many crops in a field or garden without restor- 
ing the requisite minerals to the soil, we may rob our- 
selves of some of the necessary ingredients of our diet. 

Both sodium and chlorine in the form of common 
salt are essential to ordinary animal life. Calcium and 
phosphorus are required for the manufacture or repair 
of bones and for other purposes. Many foods, including 


and Is supplied by red meat and by many vegetables, 

musele fibers and other cells are also suoo.Ueb bv vege- 
tables. The iodine required for the thyroid gland may 
be lacking in the natural drinking waters of certain 
regions, and may need to be secured from sea foods or 
from iodised salt. Some soils contain iodine and im- 
part it to vegetables grown in them. The traces of 
fluorine, often found in vegetables and drinking water, 
help to harden the teeth, but too much of it discolors 
and impairs the enamel. Copper seems necessary 
to foster the production of hemoglobin in the blood. 
Like iron, it comes in red meat and fresh vegetables. 
Zinc has been proved essential to plant and animal 
growth. Magnesium is necessary for the formation 
of chlorophyll in plants, and animals deprived of it 
die hi convulsions. The traces of manganese and boron 
found in both animals and plants appear to play an 
important part in their growth. 

(dec also the articles on the principal metals and 
other elements for further minerals used as ores, 
chemicals, pigments, etc.) 

Minerva. The Roman goddess of wisdom, science, 
and the arts, identified with the Greek Athena. Her 
oldest sanctuary at Rome was the temple built by 
Tarquin on the Capitol, where she was worshiped 
with Jupiter and Juno. Another of her temples, on 
the Aventine, was the meeting place ior dramatic 
poets and actors, who were organized into gilds under 
her patronage, in the 3d century i>. c. All the school 
children had a holiday on the day of her festival, the 
19th of March, (dec Athena.) 


How MAN WINS TREASURE from the EARTH’S DEPTHS 


M ines and Mining. 

Minin g is one of the 
great basic industries. 

The annual output of the 
mines and quarries of the 
United States, which pro- 
duce about a third of the 
mining products of the 
world, usually ranges 
from S6, 000, 000, 000 to 
87,000,000,000 in value 
and makes up almost two-thirds of the country’s 
freight traffic. To move an average year’s output 
would require 500,000 freight trains of 40 cars each. 
Coupled together, these would be 151,000 miles long, 
and would wind six times around the earth. Three- 
fourths of all explosives used in the United States are 
used in the mining industry. The mines of the United 
States employ more than 1,000,000 men about three- 
fourths of them being coal miners; the mines of the 
world employ 6,000,000 men. Millions more are 
employed in the allied industries, such as the manu- 
facture of iron and steel, copperware, coke, chemicals, 


etc., which are directly 
based on the mining in- 
dustry; 

The story of mining is 
one of tragedy and ro- 
mance. The mining field 
is the world’s roulette 
table. In a da}' the man 
who thought himself 
wealthy may become a 
pauper, the pauper may 
become a millionaire. A single stroke of pickax or 
spade has again and again uncovered a fortune. Yet 
for every fortune made in mining a hundred still re- 
main. In modern times mining has lost much of its 
former element of chance, and now is organized and 
conducted much like other sorts of business, with per- 
haps a larger element of risk in the early stages. 

Even the dangers of mining whet the imagination. 
Fire, water, poisonous gases, breaking ropes and lad- 
ders — no wonder the mountain miners of Germany 
peopled their mines with goblins and prayed to the 
saints before descending. The world little realizes 


TT/^HEN you look at a piece of coal or iron , or at gold 
and silver watches , rings, pins, diamonds, rubies, 
etc,, in jewelry shop windows, you may recall that once, 
in their original crude states as minerals, metals, or gems, 
they were all snugly secreted by Nature in treasure chests 
in the earth, in some cases thousands of feet underground. 
But do you ever consider how the precious stores are got 
out of their hiding places and won for the use of mankind 
in making life effective, comfortable, secure, and beautiful? 
It is by the toilsome and fascinating processes described in 
this article. 
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Scientific Prospecting 


the magnitude of the debt it owes to the “toilers of 
the deepest deep.” 

Prospecting for gold is relatively simple. Gold is 
rarely dissolved by earth waters; so when deposits 
are washed away, pure gold accumulates with sand 
and gravel along the stream. The prospector fills a pan 
with the sand or gravel and water, and then rocks and 
whirls it to permit the heavier gold to sink to the 
bottom, gradually removing the fighter material at 
the top until a few nuggets, flecks, or fine particles of 
gold remain in the angle between the sides and bottom 
of the pan. When he finds gold-bearing gravels, the 
prospector follows them upstream, panning gravel as 
he goes, in order to locate the vein or “mother lode” 
from which the stream washed the gold. 

Mines jdelding metal-bearing sands and gravels are 
called placer mines. Tin, platinum, chromium, and a 
few other metals are found in placers, while lead, sil- 
ver, copper, and zinc are mined almost entirely from 
veins or lodes that fie in solid rock. Many lodes crop 
out as ledges at the surface, and lead and silver veins 
are often rich in those metals at the very surface. 
Copper and zinc, on the other hand, are generally 
leached out of the surface ores by water that dissolves 
the metals and carries them away, so such deposits 
are generally found by digging down into a streak of 
rusty iron ore. Iron is nearly always present in copper 
and zinc lodes, and the iron is rarely all removed by 
earth waters. The zinc and copper ores appear in 
depth at places where they have not been dissolved 
and carried away. 

Hunting for Oil 

Prospecting for oil and gas presents some novel 
features. These fuels are found together with salt 
water in beds of sedimentary rock, where they have 
been formed from the decomposition of remains of 
plants and animals that were buried with the beds in 
the sea. When formed, the beds were nearly flat, but 
at many places the rocks are folded up so that they 
form anticlines , or up-folds, and synclines , or down- 
folds. The oil and gas rise to the top of the up-folds, 
collecting in domes or basins. In prospecting for oil 
the rocks that crop out are studied, particularly those 
that carry oil seep or asphalt, for natural asphalt is 
the dried residue of oil. (See Petroleum.) 

If rocks at the surface dip away from an area in all 
directions, the oil-bearing rocks below are likely to 
dip in the same manner, indicating the presence of a 
dome or basin beneath the surface. Consequently, the 
geologist, prospecting for oil, searches for anticlines. 

Geophysical prospecting depends upon some phys- 
ical property of the hidden deposit, such as its mag- 
netic properties, its gravity or mass, its electrical 
effects, or its effects upon earthquake waves formed 
by explosions. Certain ores of iron have strong mag- 
netic attraction and can be discovered by the magnetic 
needle, which has but a limited use because so few ores 
are magnetic. Plumb bobs and pendulums are utilized 
in discovering heavy ore bodies, by taking advantage 
of the relatively greater gravitational pull of heavier 


bodies (see Physics). By exploding charges of dyna- 
mite, buried in the earth about 6 feet, and recording 
the differences in the time of travel of the sound 
through the air and the shock through the ground by 
seismometers set up in suitable places, salt masses deep 
in the earth may be detected. Sound travels through 
air about 1,100 feet per second, and about 6,000 feet 
per second through rock near the surface, and still 
faster at greater depth. In some salt bodies the speed 
of the wave is said to reach 10,000 feet per second or 
more, and the quick arrival of the shock indicates the 
presence of buried masses of salt or other bodies. 
Since oil deposits in certain limited regions are com- 
monly found lying against salt masses, it is possible 
to discover the oil by drilling places where the seismom- 
eters have indicated that salt is probably present. 

Other methods of geophysical prospecting include 
the use of electric currents. Where sulphides are 
attacked by earth waters, feeble electric currents are 
generated. By measuring them and locating their 
sources such deposits may be found. By other meth- 
ods, electric currents are generated and their 
behavior in the ground studied, and the locations of 
disturbing ore bodies or other deposits determined. 

Thus other sciences have come to the aid of the 
geologist and the prospector in the task of discovering 
ores. Topographic maps are made by the photographer 
from airplanes, and to a certain extent the geology of 
certain areas has been mapped from airplanes. The 
magnetic needle, the pendulum and plumb bob, the 
earthquake recorder, the radio, and the electric cur- 
rent generators have all proved useful. Most of these 
devices, however, are limited in scope, for the effect 
of physical properties of deposits decreases rapidly 
with the distance; so little reliance can be placed on 
them where the ore bodies are more than a few hun- 
dred feet deep. As we learn more about these physical 
properties of deposits, and as we learn to record vari- 
ous effects more accurately, the use of such methods 
will probably increase and their records will become 
more reliable. 

Suppose the prospector has finally determined that 
the desired mineral is present in a given region. To 
determine the extent of the deposit he may make 
further examination by stripping off the soil; or he 
may dig shallow pits, or trenches. Mining fields the 
world over are dotted with such excavations, each tell- 
ing, in its abandonment, a story of hope and failure. 

The more usual method of testing ground is by 
borings, made by means of a diamond drill, a long 
metal tube with black diamonds at the ends for 
cutters. When' rotated at high speed, the tube extracts 
a core of rock. Holes have been thus drilled several 
thousand feet deep, in some cases at the rate of 60 
feet a day. In hard rock, the rate is slower. 

If these explorations indicate valuable ore, the 
prospector or the company stakes out a claim and 
begins to develop a mine. Mining methods vary 
according to whether the minerals are found (1) in 
alluvial deposits (gravel, sand, silt, etc.) on the sur- 
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face; (2) in layers or beds beneath the surface, like 
iron ore, coal, and salt; or (3) in veins or seams (often 
called “ lodes' 7 ), some of which are merely fillings in 
old cracks or fissures in rocks. 

Mining in alluvial deposits is called placer mining. 
Placer mining is carried on in various ways, but the 
essential tiling is to cause water to flow over the sand 
and gravel, so as to wash away the fighter material 
and leave the heavy and useful mineral behind ( see 
Gold). “Open-pit” mining is the term applied where 
ores are uncovered and scooped out with the aid of 
steam shovels. The latter method is widely used in 
the Minnesota iron mines, and in some of the copper 
mines of the southwest. 

Making Shafts and Tunnels 

For vein and bed deposits beneath the surface, 
tunnels or vertical or inclined shafts are dug from the 
surface to the substance to be mined. Tunnels are 
made especially where the ore body lies in the side of 
a mountain. Tunnels form the best method of 
mining, for conveying ore horizontally out of a tunnel 
is much cheaper than hoisting it up through a shaft, 
and by having the tunnel on a slight incline drainage 
or pumping expenses are curtailed. In the middle 
western United States, it is common to see the 
mouths of mines leading into the sides of hills, like 
dirty yawning caves, with some mine fight glimmering 
faintly in the black interior. 

When a shaft is sunk, tunnels called “drifts” and 
“crosscuts” are dug sidewise from it at different 
levels and in various directions into the mineral seam. 
Thus an elaborate mine is like an underground city, 
with an orderly arrangement of streets and alleys, 
though not all on one level. Some mountains, par- 
ticularly in the western United States, are honey- 
combed with such underground workings. 'Where 
practicable these passageways are made to slope 
down a little toward the mouth of the tunnel or 
toward the central shaft so that the water may flow 
out of the tunnel, or water in the mine may drain 
into the sump or pool at the bottom of the main 
shaft, whence it is pumped out. The different levels 
of a mine are connected by auxiliary vertical shafts 
or “winzes.” The ore between the various openings 
is said to be “blocked out.” (See Copper for descrip- 
tion of shaft and equipment.) Ventilation is accom- 
plished in shallow mines by an air shaft. In deeper 
mines large rotary fans or blowers, driven by steam 
or electricity, are used to force fresh air into the 
far corners of the mines. 

Mine buildings, constructed frequently of gal- 
vanized iron, with towering pipes and smokestacks, 
resemble great mills. A huge building is erected over 
the mine entrance in many cases. ‘ Often separate 
buildings are constructed for the mining machinery, 
engineers' offices, labor quarters, and explosives, etc. 

Now let us visit a coal mine to see how it is worked, 
since coal mines have much in co mm on with all 
underground mines. Unless the mine is lighted by 
electricity, the grimy miner wears attached to his 


Drilling and Blasting j 

small cap a little safety lamp, his only fight in a world 
of blackness ( see Davy, Sir Humpfuy). He is carried 
down into the depths of the pit by an elevator-like 
hoist called a “cage,” passing the various levels just 
as you pass busy floors in a factory elevator. Fol- 
lowing the main tunnel at the level on which he is to 
work he passes through a branching gallery until he 
reaches the black shiny wall of coal called the “work- 
ing face.” Then, perhaps lying on his side, he begins 
to break down the coal. He uses a pick, a shovel, a 
steel rock-drill — driven by steam, electricity, com- 
pressed air, or even a hand hammer — and various 
pneumatic or electric cutting and digging machines, 
such as the “undercutter,” which undermines a ledge 
of coal by means of an endless chain in which knives 
travel around in a frame. Such machines are often 
mounted on rails, being moved along from place to 
place as the cutting proceeds. 

The drill is employed chiefly in blasting. The 
miner drills small “bore holes” in the coal and inserts 
charges of black powder, which are touched off with 
an electric current. A muffled roar, and the coal in 
the face of the mine crumbles, the coal falling down 
in great chunks. As the coal is removed the mine 
roof is supported by leaving pillars of coal at intervals, 
or by using timbers, for one of the greatest of mine 
terrors is the danger of having the roof cave in. 
Accidents in which hundreds have been entombed 
alive are numerous. Extreme precautions against 
such accidents are now taken in all intelligent mining. 

How the Coal Reaches the Surface 

The miner next sorts the coal and loads it on small 
trams or dump cars on tracks. The cars are hauled 
to the main shaft by compressed air or electric loco- 
motives, or by mules and horses, the animals being 
quartered in subterranean stables and living their 
entire fife in the mine, rarely or never seeing day- 
light. In China, Mexico, and South America ore is 
still carried on men's backs. 

Hoists, called “skips,” convey the coal up the main 
shaft to the top of the breaker house at the mine 
mouth, where it is dumped down chutes into the 
“breakers” — an assemblage of screens and chutes — 
which sort the coal into various sizes and grades. 
From the breakers the coal falls into bins or dumps 
and is ready to be taken to market. 

In ore mines, other processes take the place of the 
coal breaking. In many cases the masses and lumps 
of ore, after being brought to the surface, are crushed, 
or even ground to powder, often by the pounding of 
huge hammers in a stamp mill. The valuable part of 
the ore is then separated from the waste, the process 
of separation being different in different cases. Where 
the ore is much heavier than the waste, the separation 
is brought about through differences in specific 
gravity. The final extraction of the metal, like the 
preliminary treatment of the ore, differs with the 
nature of the ore. 

The importance of mining and the dangers threat- 
ening miners have led the United States to create 
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a Bureau of Mines to study working methods and to 
train crews in methods of rescue. Much valuable 
work has already been done by the bureau. 

Mining has been so important that man’s progress is 
measured by the metals he has used — copper, in the Copper 
Age: then bronze in the Bronze Age, when he had found tin 
and learned that tin and copper made bronze: next came 
the Iron Age, and then the Steel Age. Now aluminum is so 
important in our lives that in future centuries ours may be 
known as the Aluminum Age. 

The copper mines of Sinai, worked as early as 5000 b. c.. 
are the most ancient mines of which we know. Mining was 
not an honorable toil among the ancients, and had to be 
done by slaves; hence only the conqueror nations worked 
their mines. There still exist the tunnels, furnaces, crucibles, 
and parts of tools of the ancient miners. 

The mining industry keeps expanding as new mineral re- 
sources are discovered and developed and as new uses for 
minerals in industry are invented. Mines today are built 
and operated under the direction of highly trained men, 
called mining engineers. The United States has a number of 
schools of mining and metallurgy, and many colleges and uni- 
versities give courses in mining engineering. 

MlNK. One of the most popular and luxurious furs 
worn by women comes from the mink. This is a long- 
bodied slender brown animal related to both the wea- 
sel and the marten. It is found in widely scattered 
regions of North America, from the Gulf of Mexico to 
the Arctic Circle, and in northern Europe and Asia. 
The American mink is about two feet long, including 
its eight-inch bushy tail. It has small ears, a long 
neck, and short legs. Its fur is thick and soft, with long 
still shiny guard hairs which are plucked out by the 
furrier. The minks of northern regions have the dark- 


est colored and most lustrous fur. The European 
species is somewhat smaller than the common Ameri- 
can mink and is also distinguished by its white upper 
lip. The Siberian mink has a tawny brown fur* 

The mink lives along the banks of streams and ponds 
in the woods or on the plains* It is a skilful swimmer 
and diver, and hunts its food both in water and on 
land. It is fond of birds and sometimes climbs trees 
to rob nests. It also eats frogs, fish, lizards, and 
grubs. In winter it chases rabbits and muskrats over 
the snowy ground. It is wonderfully agile in spite of 
its short legs and can elude almost any pursuer. 
When cornered, a full-grown mink is a foe to be 
reckoned with. It tights fiercely and gives off a 
strong disagreeable odor. 

The young begin life in a nest prepared in a hollow 
log or in a hole among rocks. There is only one lit ter 
a year, with usually live or six young, although there 
may be- from three to ten. 

Mink raising on fur farms is a growing industry 
both in Europe and America. It is profitable and the 
animals are not diflieult to raise in captivity. A 
mink coat is expensive, for the average full-length 
garment takes from 00 to 70 skins. The fur wears 
exceptionally well. The ‘‘Japanese mink” of com- 
merce is the pale yellowish-brown fur of the Itaehi 
weasel, and is always dyed. 

Scientific name of the American mink, Mu stela vison; of 
the family. Must el Mae. There are a largo number of sub- 
species. The European mink is Putonus lutreohu 
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MINNEAPOLIS, Minn. When you visit Minneapolis 
and see its wonderful sky line of flour mills, you can 
understand why it has long gloried in the title of 
“the world's miller.” These mills once ground more 
than 18,000,000 barrels of flour in a year, but the 
city has now yielded first place to Buffalo. Minne- 
apolis is one of the chief primary wheat markets, and 
its towering elevators can store more than 90,000,000 
bushels of this grain. Power from the Palls of St. 
Anthony in the Mississippi River turns the wheels of 
the flour mills and has been a chief factor in the city's 
industrial growth. 

Flour and lumber were the two industries that made 
Minneapolis the largest city of Minnesota and the 
Northwest, but they now make up only a small part of 
its diversified manufacturing production. Linseed oil, 
dairy products, bread and bakery products, furniture, 
railroad cars, clothing, automobile bodies and parts, 
agricultural implements, food preparations, and ma- 
chinery are leading products. 

A dozen trunk railway lines enter the city and make 
it a distributing center for the Northwest. It is the 
seat of the Ninth Federal Reserve Bank. 

Minneapolis is also a “city of homes.” The fine 
residences, the wide shaded streets, the extensive 
parks (covering one-tenth the area of the city), the 
numerous lakes connected by boulevards and water- 
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ways for small craft, and the healthful climate with its 
dry cold winters and mild summers, make the city a 
delightful place in which to live. One of the most 
interesting spots is Minnehaha Park, in which is found 
Minnehaha (Laughing Water) Falls, a silvery stream, 
immortalized by Longfellow, which dashes over a 
precipice into a shady glen 60 feet below. Lake 
Minnetonka, 17 miles southwest of the city, is one of 
the great summer resorts of the Northwest. 

As a center of culture, Minneapolis has also attained 
distinction. It is the home of the University of 
Minnesota, one of the leading universities of the 
country, of several denominational institutions of 
learning, and of the Dunwoody Institute, a large 
endowed vocational school. The Institute of Arts and 
the Thomas B. Walker Art Gallery contain collections 
which rank among the best in the country, and the 
Minneapolis Symphony Orchestra, maintained by 
public subscription, is known to music lovers through- 
out the United States. 

The Falls of St. Anthony, to which Minneapolis is 
chiefly indebted for its prosperity, were discovered and 
named in 1680 by the Franciscan missionary, Louis 
Hennepin. The name Minneapolis comes from the 
Sioux word Minne (water) and the Greek word polls 
(city). For half its length on the east Minneapolis 
adjoins St. Paul. Population (1940 census), 492,370. 



INEXHAUSTIBLE RICHES of the “GOPHER STATE” 


M INNESOTA Gold is Extent .— North to south, 406 miles; east to west, 357 miles. Area, 
, , * . . 84,068 square miles (of which 4,059 are water surface). Population 

precious, but iron and (1940 census), 2,792,300. 

Natural Features .— Northeastern boundary formed by Lake of the 
Woods, Rainy and Pigeon rivers; Red River, Lake Traverse, and 
Big Stone Lake on western boundary; Mississippi River, its trib- 
utary, the St. Croix, and Lake Superior form eastern boundary; 
Minnesota River, tributary to Mississippi. Gently rolling surface 
broken by Mesabi Range and Misquah Mils in the northeast (high- 
est point, 2,230 feet) and “10,000 lakes” (Mille Lacs, Leech Lake, 
Red Lake, Little Vermilion Lake, etc.). Mean annual temperature, 
42°; mean annual precipitation, 25". 

Products.— Corn, hay, wheat, oats, potatoes, barley, rye, livestock, 
poultry and eggs; dairy products; flour and mill products, meat 
packing, lumber products, machinery; iron, stone. 

Cities . — Minneapolis (492,370), St. Paul (capital, 287,736), Duluth 
(101,065); Rochester, St. Cloud, Winona (all over 20,000). 


bread are indispensable. 
So far as products go, the 
world needs Minnesota 
even more than Minne- 
sota needs the rest of 
the world. Minneapolis 
is one of the world's great- 
est flour-milling cities; 


some of the most pro- 
ductive wheat lands in the world lie in the Red River 
valley, which is partly in western Minnesota; and 


stumps of these ancient 
mountains now remain. 
Still, the highlands of the 
north-central part of 
Minnesota, seamed with 
volcanic rock, form a 
watershed whence water 
flows to the ends of the 
continent— into Hudson 
Bay through the tribu- 


taries of the Rainy River 
and the Red River; into the Gulf of Mexico through 
the Mississippi and its tributaries; and into the At- 


the most productive iron mines in the world are in the lantic through the St. Louis River, the Great Lakes, 
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Mesabi Range in the northeastern corner of the state. 
The state has no coal, and its timber has been greatly 
reduced; so it depends largely on other regions for 
fuel. But its enormous resources in “white coal,” 
or water power, have been developed only to an in- 
significant degree, and it has vast supplies of peat 
capable of being used as fuel. 

Neighboring states exceed Minnesota both in aver- 
age and maximum elevation. Yet, long ago, angry 
volcanoes towered in this region, ever and again 
vomiting forth lava floods that spread for many a 
mile; the lava belched forth by Vesuvius is nothing to 
the lava-covered area of Minnesota. Battered and 
rasped for ages on ages by wind and rain and running 
water and slowly grinding glacier, only the flattened 


and the St. Lawrence. From this forest-belted high- • 
land the rolling plain slopes in all directions, to be 
caught up again to higher elevations at two opposite 
corners, the Misquah Hills in the northeast and the 
Coteau des Prairies in the southwest. 

In the Dakota Indian tongue, “Minnesota” is said 
to mean “clouded water.” Set thick with thousands 
of lovely little lakes— more numerous, probably, than 
any other state can boast— and threaded with streams 
frolicking over many a waterfall, the state is like a 
water-soaked sponge. About one-fifth of the surface 
is swamp land, capable of being drained and exceed- 
ingly rich and productive after drainage. The annual 
rainfall is light, but owing to the amount of moisture 
in the soil and the fact that most rains occur when 
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1 Nature’s Favors to the State 
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A BEAUTIFUL DAUGHTER OF THE “FATHER OF WATERS” 



Lake Pepin, thirty miles below St. Paul, is really only an expansion of the Mississippi across its flood plain. This great work of 
Nature’s art was produced away back in the Ice Age when the Chippewa River, flowing into the Mississippi from the east, brought 
down loads of pebbles, sand, and bowlders from the melting glaciers, and poured them into the Mississippi. This checked the waters 
and caused them to widen out into this beautiful mirror of sky and clouds. 


needed in the growing season, it is amply sufficient 
for splendid crops. Drouth is almost unknown. The 
expanse of water and the moisture in the soil modify 
to a certain extent the sudden violent changes in 
temperature, to which dry inland regions are subject. 

The snow that blankets the ground throughout the 
winter is an additional protection to the vegetation, 
which grows with marvelous rapidity in the spring. 

Lakes, swamps, 
and the rich dark ^ 

brown or black 
sandy soil itself are 

all a heritage from ^ 
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This is Folwell Hall of the University of Minnesota. The University has a central location on the banks of 
the Mississippi within the city limits of Minneapolis, and is an influential factor in American higher educa- 
tion. It also contributes powerfully to the welfare of the state by its training in the professions of 

agriculture and mining. 


which, several times during the Ice Age, flowed over 
practically the whole of what is now the state of 
Minnesota. Here and there they scoured out basins 
for water to collect in, and ever y where they scat- 
tered the glacial drift. When the last glaciers began 
to retreat, their melting waters in the region of what 
is now the Red River valley formed a vast lake 
(called by geologists Lake Agassiz) greater than any 
of the Great Lakes of today. The alluvial mud left 
by this vanished lake is what makes this valley one 
of the world's granaries, containing the richest wheat 
lands of Minnesota, North 
gQ, Dakota, and Manitoba. (See 

^ ipw . Red River.) Inmost 

} r ears of normal har- 
i© vests, Minnesota is 
one of the country's 

^ ^ Production 

Corn is now the 
leading cereal in 

y has a central location on the banks of southern COUn- 
Lential factor in American higher educa- ties, it has been 
^ by its training in the professions of . , . . , , . 
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taken for Iowa. Potatoes 
are an important crop, 
especially in the central 
region which is also a 
great stock-raising and 
dairying section, giving 
Minnesota the title of the 
“Bread and Butter 
State.” Minnesota ra nks 
second, next to North 
Dakota, in the pro- 
duction of flax (grown 
for the seed), chiefly in 
the northwestern part of 
the state. In northeastern 
Minnesota, where the 
development of lumber- 
ing and mining has 
exceeded that of agri- 
culture, hay is the most 
important crop. All sec- 
tions, however, practice 
diversified farming; and 
all the small grains, fod- 
der and root crops, and 
most fruits are success- 
fully grown. 

The rugged northern 
part of the state contains 
the three famous iron 
ranges — in the northeast 
the Vermilion and Mesabi, 
and just north of the cen- 
ter, the Cuy una. The ore is 
easily worked hematite; 
this is the most important 
part of the famous Lake 

Superior ore district, 

which is partly responsible for American 
supremacy in the world's iron and steel 
market. Some of the ore is worked up 
near Duluth, but most is shipped from there-' 
and other lake ports to the mills of Illinois, 

Ohio, and Pennsylvania ( see Duluth). In 
some years more than 60 per cent of the ore 
mined in the United States has come from 
Minnesota. Nine-tenths of the output 
comes from the Mesabi range. 

Building stones (granite, sandstone, and 
limestone) brick-clay, sand, and gravel are 
the only other minerals of commercial im- 
portance. The famous red pipestone — from 
which the Indians made their pipes — 'was 
quarried near the town of that name in the 
southwest corner of the state. 

Water-power and raw materials produced 
within its borders — breadstuff s, live stock, JU Q „ 

timber, and iron ore— are the basis of the The « Twi ._ r . t . „ ~~ .. J „ 

state’s manufactures. Ever since Minne- "«k of a “unneUnto' stated ff r/l^ds^ur a health! 
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THE TWIN CITIES AND THE RIVER THAT 4 'MADE” THEM 
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Minneapolis and St.^Paul owe their rise to greatness to the Mis- tion (3) indicates the city’s^mmercial importance. St. Paul (4) 
sissippi River. Power from the Falls of St. Anthony made Min- early became the great wholesale center of the Northwest. Its 
neapolis a flour milling center, and St. Paul's position at the river freight traffic (5) has greatly increased in recent years. The 
head of navigation made it a railroad and distributing center, statue of Hiawatha and Minnehaha (1) stands in Minnehaha 
Minneapolis’s “bread and butter skyline” (2) with its great flour Park, Minneapolis. With the Indian girl by its side, it reminds 
mills is a world-famous sight, and the impressive business sec- us of olden days when the Indians roamed this beautiful land. 
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center, flour and other grist mill products have been 
important. Since the peak years of production during 
the World War of 1914—18, millers have found it 
cheaper to manufacture flour nearer the principal 
markets. Buffalo, as a result, has taken first place 
from Minneapolis as the world’s greatest milling cen- 
ter. While milling declined in value, wholesale meat 
packing increased until it far exceeded all other in- 
dustries in value. South St. Paul rivals Omaha as 
the third largest packing center in the country. In 
the manufacture of linseed oil, cake, and meal, 
Minnesota leads the nation. Lumbering and the manu- 
facture of lumber products, once the most important 
of Minnesota’s industries, has lost its former high 
rank with the thinning out of the forests. The state 
is, however, protecting the timber that remains and 
reforesting much land unfit for farming. Lumber 
(chiefly white pine, spruce, and other soft woods) is 
manufactured in Minneapolis, Duluth, Virginia, and 
smaller places. Fur goods and shoes are manufactured 
chiefly in St. Paul. Iron and steel are manufactured 
near Duluth. In butter making Minnesota ranks first 
among the states. Rochester, Minn., the seat of the 
Mayo Clinic (now affiliated with the University of 
Minnesota) is as famous among the surgeons of the 
world as Minneapolis is among the millers. 

State Owns and Leases Iron Mines 

More than 30 of the iron mines are located on state 
lands, and are leased to the operators. The royalties 
paid from mines on school lands, together with the 
sales of the lands and then* timber products, have 
made the Minnesota school fund one of the richest 
in the Union, and permit the state to offer salaries to 
attract the best teachers. Hibbing, a village of 15,000 
people in the Mesabi Range has been called “the 
richest village on earth.” It gets enough revenue from 
the mines to support not only a fine elementary and 
secondary school system but also a junior college. 
The state university at Minneapolis is one of the 
foremost state universities in the country. 

Minnesota has a high proportion of foreign-born 
population for an agricultural state, mostly Scandi- 
navians, Germans, Finns, and Canadians. These hardy, 
thrifty northern stocks have contributed much to 
the state’s prosperity. 

Minnesota’s constitution was adopted in 1857. 
The executive department consists of a governor, 
lieutenant-governor, secretary of state, treasurer, au- 
ditor, and attorney-general, elected for two years, 
excepting the auditor, who serves four years. Other 
executive officers are appointed by the governor. 

In the 17th century the French, eager to extend 
their profitable fur trade, reached this inland territory 
by way of the Great Lakes. Two French traders, 
Radisson and his brother-in-law Groseilliers, are 
believed to have passed the winter of 1656 near the 
present site of Red Wing. Three years later they 
explored the region around Mora, a short distance 
southeast of Mille Lacs ( see Furs and Fur Trade). 
The next notable visit of white men was made 20 
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years later by Daniel Greysolon (or de Gresolon), 
Sieur du Lhut (Duluth), with a party of traders and 
explorers from Quebec and Montreal. They went as 
far as Mille Lacs, and claimed the land for Louis XIV 
(, see Duluth). In 1680, Father Louis Hennepin, who 
had joined Michael Accault and Antoine Auguelle, 
sent by La Salle to explore the upper Mississippi to 
its source, was held captive by Indians at Mille Lacs. 
When released, Hennepin continued down the Rum 
and Mississippi rivers and discovered the falls he 
named St. Anthony. ( See Hennepin; La Salle.) 

Le Sueur and Jonathan Carver 
Pierre Charles Le Sueur, a Canadian trader, estab- 
lished a post on Isle Pelee, or Prairie Island, in the 
Mississippi in 1695. He returned to Minnesota in 
1699 by the way of New Orleans to mine copper, and 
near the present site of Mankato built Fort L’Huillier, 
abandoned in 1702. No trace was ever found of the 
copper mine Le Sueur claimed to have discovered. 
During the next 60 years French fur traders and 
explorers entered the region, but no settlements were 
made except scattered forts and trading posts. 

In 1763, after the French and Indian War, France 
ceded to England all of Minnesota east of the Missis- 
sippi. By a secret treaty in 1762, France had given the 
land west of the Mississippi to Spain. 

Jonathan Carver, a daring Connecticut Yankee who 
planned to cross the American wilderness to the 
Pacific, set out from Boston in 1766 and sailed the 
Great Lakes to Mackinac and Green Bay, crossed to 
Prairie du Chien, and went up the Mississippi to 
Minnesota. He spent the winter with a band of 
Sioux in the Minnesota valley. In the spring he visited 
the Indian burial grounds where St. Paul now stands. 
They are still preserved in Mounds Park. Near by is 
Carver’s Cave, a sandstone cavern he explored. 

Pike Drives Out British Traders 
English dominion in Minnesota ended with the 
Revolutionary War, and the Louisiana Purchase in 
1803 added to the United States that part of the state 
west of the Mississippi ( see Louisiana Purchase). 
British fur traders who had remained in Minnesota 
after the Revolution were driven out by Zebulon M. 
Pike and his party of explorers in 1805. Pike also 
made treaties with the Indians and purchased the 
land on which Fort Snelling was established by 
Col. Joseph Snelling in 1819. 

Maj. Stephen H. Long, sent out by the war depart- 
ment in 1823, circled three-fourths of Minnesota by 
way of the Minnesota River, Big Stone Lake, Red 
River, Lake of the Woods, and Rainy Lake to Lake 
Superior. With him was a young Italian, Giacomo 
Constantino Beltrami, who left Long at Pembina to 
seek the source of the Mississippi, but failed. 

One of the most famous expeditions into Minnesota 
was that of Henry Schoolcraft, who was sent twice by 
the government, the second time in 1832 to make 
peace between the Chippewas and Sioux. Schoolcraft, 
with Dr. Douglass Houghton, a botanist and geologist, 
the Rev. W. T. Boutwell, a missionary, and several 
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Standing on a high hill overlooking the business section of St. Paul, the Minnesota State Capitol ranks with the most imposing 
structures of its kind in the country. Designed by Cass Gilbert, it was completed in 1905 at a cost of over §4.500,000. The principal 
mass is composed of native granite, enriched with white Georgia marble. Daniel Chester French and Edward C. Potter executed 
the outside sculptures; Edwin H. Blashfield, Kenyon Cox, John La Farge, Howard Pyle, Douglas Volk, and other noted artists 

decorated the interior. 


other eminent men, voyaged over the Great Lakes and 
landed at Fond du Lac. From there they started the 
arduous trip inland up the St. Louis River to Sandy 
Lake, the trading post of the American Fur Company. 
Stopping at Cass Lake, which they had discovered in 
1820, they paddled up the Mississippi, portaging most 
of the way. Finally they reached Lake Itasca, one of 
the sources of the Mississippi. Schoolcraft named the 
lake from parts of two Latin words, veritas, meaning 
truth, and caput, meaning head — “true head.” 

Made Territory in 1849 

In 1837 the Indians ceded all their land east of the 
Mississippi to the United States. In 1849,. when 
Minnesota was organized as a territory, it had a 
population of almost 5,000. This was the beginning of 
its development and prosperity. Lumber companies 
started work in many parts of the state, and settlers 
flocked from the east and abroad. Minnesota was 
admitted to the Union as a state on May 11, 1858. 

In the Civil War the new state sent about 22,000 
men to the Federal cause in addition to fighting a war 
of its own, the Sioux Indian uprising. Led by Chief 
Little Crow, the Sioux suddenly attacked the white 
settlements in 1862, and massacred about 350 people. 
The Indians, finally defeated at Wood Lake on 
September 22, were removed the next year to lands 
beyond the Missouri. 


Ml NT * The fragrant herb we call mint preserves 
the name of the beautiful nymph Mint-ha. The goddess 
Persephone, so the old Greek myth runs, in a fit of 
jealous rage turned her beautiful rival into the plant 
which is now so highly prized for its odor and flavor. 
These qualities are due to essential oils secreted in 
little glands in the leaves, which when distilled give 
us the widely used mint flavors. 

Many kinds of mint exist, 12 species growing in 
America. The most important of these are spearmint 
or garden mint, used in mint sauces and for flavoring 
chewing gum; peppermint, from which peppermint 
oil or menthol is distilled; pennyroyal, used in medi- 
cine; and bergamot, whose lemon-scented leaves give 
a fragrant oil much used in perfumes. 

When the first flowers appear, the mint crop is 
readj r to harvest. It is cut with scythes and mowing 
machines, cured like hay, and distilled with steam. 
Northern Indiana and southern Michigan furnish 
over SO per cent of the oil of peppermint produced in 
the United States. Some is raised also in Washington, 
Oregon, California, North Carolina, and New York; 
in England, continental Europe, and in Japan. 

The genus Mentha, consisting of perennial herbs, charac- 
terized by highly organized cuplike flowers and aromatic 
leaves, is distributed over many parts of the world. Scientific 
name of spearmint, Mentha spicata; of peppermint, Mentha 
piperita; of horse mint, Mentha longifolia. All have creeping 
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rootstocks, square stems bearing opposite simple leaves, 
small purple, white, or pink flowers in whorls that often 
form terminal spikes. The mints belong to the family 
Labiatae , which contains many other fragrant herbs such as 
sage, thyme, germander, savory, wild marjoram, balm, lav- 


ender, rosemary, patchouli, and basil. Catnip or cat mint 
( Nepela cataria), which cats eat with such relish and which 
is often steeped to make a medicinal beverage, also belongs 
to this family. All members of the mint family can be 
propagated by cuttings or by simply dividing the roots. 


Where Uncle Sam MAKES METAL into MONEY 


A/T INT, United States. If we ask “Where does our 
^“^money come from?” the answer is, “from the mint” 
— if the money is in nickels, quarters, silver dollars, 
or other metal coin. Government mints are the only 
places authorized to make metallic money. 

“Making money” is only one activity of the 
United States government mints. Miners sell their 
precious metals to the mints. Jewelers and others 
needing considerable quantities of precious metal 
get their supplies from the mints, or from dealers 
who obtain the metal from the mints. Importers and 
exporters of gold and silver deal, directly or in- 
directly, with the mints. The mints are, in general, 
Uncle Sam’s “business agents” for managing all gov- 
ernmental interests in the precious metals which are 
used in making money. 

To see how money is made, let us visit the Phila- 
delphia mint, since it is the largest. This mint 
occupies a huge building patrolled day and night by 
armed guards. After we have visited the museum and 
viewed its fine collection of ancient and modem 
coins, medals, and curios from many lands, a guide 
leads us through some of the ever-busy departments. 
We see the die-cutting department, which provides 
all the United States mints with the dies for stamping 
the designs on coins. In a branch of this depart- 
ment all medals of a national character — such as the 
Distinguished Service Cross — are manufactured. We 
also get a glimpse of the many steel-lined vaults for 
the storage of coin and bullion. One has a floor 
space of 5,200 square feet and a storage capacity of 
112,000,000 silver dollars — and it has often been 
filled almost to capacity with sacks of these coins! 
These vaults were made of more than 3,250,000 
pounds of steel, and have special time-lock attachments. 

Making Money 

The departments that interest us most are those 
where the coins are made. From glass-enclosed gal- 
leries we may watch the carefully guarded machines 
minting United States coins or turning out a run of 
metal money for some Latin American country that 
has no mint of its own. 

Precious metal for coinage comes in bars, called 
“bullion.” These bars are cast to contain exactly 
the right amount of alloy needed to make the coin 
durable when passed from hand to hand in everyday 
use. Silver is alloyed with one part of copper to nine 
of silver. After the bar has been tested by assaying, 
it is melted, and the molten metal is cast into ingots. 
These are passed 18 or 20 times through hardened 
steel rollers until they become strips just thick enough 
so that each coin cut from them will have the right 
weight. The strips are fed through cutting machines, 


which have vertical punches acting like biscuit cut- 
ters. Each punch bites out 225 coin blanks, or \ 

planchets , a minute. Each planchet is inspected and 
weighed by automatic scales; then it goes to a milling 
machine. Here a revolving wheel forces up a “lip” 

. around the edge. 

Now each blank is annealed, or softened, by heat- 
ing until cherry red, then chilling in cold water. These 
processes usually oxidize some of the' copper, produc- 
ing a dirty film, which is removed by an acid bath. 

After being cleaned, the blanks are ready for coining. $ 

In the coining room the blanks drop through tubes 
into the coining presses. Automatic “fingers” center 
them between two powerful dies, one for the “ob- 
verse” — the side bearing the date — and one for the 
“reverse.” The dies come together with a pressure 
of 100 tons to the square inch (for large coins), making 
a perfect impression. “Milling” is done by cutting 
grooves around the raised edge. Finished coins 
clatter into a pan, 80 to 120 a minute. After final $ 
inspection and weighing, they are placed in canvas 
sacks for storage, or for delivery to the Treasury or 
to banks through the Federal Reserve system. 

Coining in Olden Days 

These precise modern methods are an immense im- 
provement on early ways of making money. In Asia 
Minor and the ancient city-states of Greece, coins 
were usually made by “striking” the smooth gold or 
silver blanks between engraved dies of bronze or 8 

hardened iron or steel. One of the dies bore the design 
for the face and the other that for the back of the coin. 

Only rarely were coins cast in molds; and today cast- 
ing is the sure sign of the counterfeiter. Beautiful 
specimens of the ancient coiner’s art in our museums 
are the joy and wonder of every true artist. 

In the Middle Ages the same methods were em- 
ployed — striking engraved dies or punches upon the .. 

metal with a hammer. The blanks were prepared. at ■ 

times by casting, and at times by hammering the 
metal into sheets on an anvil and cutting out the 
disks with shears or a round punch. Hand hammering 
was superseded by the mill and screw press about 
1662. The “milled” edge was adopted to protect the 
coin against being clipped and to make stacking 
easier. Modern machinery was developed in the 19th 
century. 

Problems in Making Money J 

Modern methods owe much of their success to 
secret methods, especially in alloying. To prevent 
loss of precious metal, even floor sweepings are 
treated. One particularly difficult problem has been 
making pennies that would not tarnish. The French 
solved this difficulty accidentally, when they melted 
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church bells for copper after the Revolution of 17S9. 
The bell metal (95 per cent copper, 4 per cent tin, 
and 1 per cent zinc) proved to be an excellent ‘'‘coin- 
age bronze,” 

To insure honest, weight, the law sets extremely close 
limits of weight for coins of precious metal, both in fineness 
and in total weight. The standard limit of fineness has 
been one part in 1,000 for gold, and two parts in 1,000 for 
silver. Silver coins may vary 1 grains in weight. 

American mints are controlled by a branch of the Treas- 
ury Department called the Bureau of the Mint, with a 
Director in charge. Money is coined at the coinage mints 
in Philadelphia, Denver, and San Francisco. These mints 
also assay precious metals and conduct transactions in 
bullion gold and silver, as do the United States Assay 
Offices controlled by the Bureau in New York City, New 
Orleans, and Seattle. Assay offices are maintained also in 
Boise, Helena, Salt Lake City, and Carson City. 

Congress established the United States Mint April 2, 
1792, as a separate department of the government. It came 
under the Treasury in 1S73. The first United States money 
made was copper pennies, coined in 1793. Silver dollam 
were made the next year, and gold eagles (S10 pieces) in 
1795. The largest gold pieces coined were six hundred $50 
pieces struck as mementos of the Panama-Pacific Inter- 
national Exposition. (See also Counterfeiting; Money.) 

MlBABEAU (me-ra-bo'), Count (1749-1791). To 
the noblemen of France, in 17S9, the brilliant but 
dissolute Honore Gabriel Riqueti Mirabeau must 
have seemed a traitor to their class, for in the Estates- 
General of that year, to which he was elected, he 
acted as a leader of the Third Estate, or common 
people. But Mirabeau had learned by personal 
experience something of the evils of the old govern- 
ment; and when the nobility refused to elect him as 
a representative, he turned to the Third Estate, that 
he might not be deprived of helping in the changes 
so badly needed. 

Mirabeau’s father, an eccentric nobleman, heartily 
disliked him because of his ugly face, scarred by 
smallpox, and the wild life of his youth. Several 
times the father had secured from the king orders for 
the imprisonment of his wayward son, possibly to 
keep him out of mischief, and one of Mirabeau’s first 
writings was against these arbitrary arrests by lettres 
de cachet. 

In the Estates-General, Mirabeau first attracted 
attention by openly defying the king. Louis XVI 
had sent a command to the members of the Third 
Estate for them to retire from the hall in which they 
were sitting to their old separate place of meeting. 
But Mirabeau replied to the messenger: “Go tell 
your master that we are here by the will of the people, 
and that we shall be removed only at the point of 
the bayonet.” From this time his influence in the 
assembly was great. His fire and dash, and his stir- 
ring words, won for him the titles of the “Tribune of 
the People” and the “French Demosthenes.” 

His statesmanship, however, saw clearly the dan- 
gerous direction in which the Revolution was going. 
In order to save the country from impending dis- 
asters, he undertook secretly to advise the king with 
counsels of moderation. But the king and queen 
detested Mirabeau because of his former life and 
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because he took money for his advice, and they 
refused to be guided by his counsels. Thus his 
attempt t-o establish a constitutional monarchy, such 
as England had, failed. He was elected president 
of the famous “Jacobin Club” in 1790, and shortly 
afterward president of the National Assembly. 

At length, worn out by his work and his dissipations, 
^Mirabeau died in 1791. His death removed the only 
statesman who could have guided the Revolution 
through the coming troublous times, a fact which 
Mirabeau clearly recognized when he exclaimed just- 
before his death: “I carry with me the ruin of the 
French monarchy.”’ 

Miracle-plays. In the Catholic church the 
celebration of the Mass and the special services for 
the festivals have many dramatic elements. In the 
Middle Ages these sendees were made more popular 
and more instructive by the use of living pictures, or 
tableaux, — as, for instance, the representation of the 
Child in the Manger surrounded by the Wise Men. 
It was a natural step from tableau to acting, first in 
dumb show, and then with appropriate songs and 
dialogues. This was the origin of the mysteries” and 
“miracle-plays.” As far back as the 10th century we 
find simple plays of this kind, though the earliest play 
mentioned by the name is the 1 Play of St. Katherine’ 
produced in England in the 12th century. 

At first the language used was Latin, but later this 
was changed to the language of the people — English 
or French or German, as the case might be. As the 
plays grew in length and elaborateness, they were 
transferred from the church to the churchyard, and 
then to the village streets. Once outside the church, 
secular and comic elements were added. In the 13th 
century these plays came little by little to be taken 
from the hands of the clergy, and by the latter part 
of the 14th century they were acted almost entirely 
by the different guilds, or unions of craftsmen. These 
guilds went from street to street with large wagons, 
called “pageants,” on which they set up a stage with 
rude scene^. The Creation, Noah and the Flood, 
Adam and Eve, Abraham and Isaac, and other 
stories of the Old Testament were presented, as well 
as incidents in the life of Christ. Strictly speaking, 
these representations of stories from the Bible were 
the mysteries, while the miracle-plays dealt with the 
lives of the saints, but this distinction was not always 
observed. Closely associated with these plays were 
the moralities , in which moral lessons were taught by 
representing virtues and vices as persons. One of 
these old plays, entitled ‘Everyman’, has been 
recently revived. 

Most of these plays, which originated as a means of 
religious and moral instruction, became so corrupted 
by jests and vulgarities that they were condemned by 
the church, and after the 15th century almost ceased 
to be given. But the pure type of mystery is still 
preserved in the beautiful Passion Play, which is pre- 
sented once in every ten years in Oberammergau in 
upper Bavaria. (See Drama.) 
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Strange Visions in the Sky 


SEEING SHIPS SAIL IN G THRO UG H T HE C L O UDS 



Why do we sometimes see mirages of huge ghostly ships sailing across the sky? The question puzzled men for centuries but now 
we have an answer. Somewhere above the ship is a layer of heated air. The lower side of this layer acts as a mirror and reflects 
the image of the ship below, so that the light rays seem to be coming from somewhere in the sky. If there are several layers, more 

than one image may be produced. 


MIRAGE ( me-razh '). Travelers over burning desert 
sands sometimes think themselves nearing an oasis 
because they see in the distance green palms growing 
about cool water. They urge their camels forward 
only to find that the vision fades before their eyes, 
for it is only a reflection, or air picture, of an oasis far 
away below the horizon. They have seen a mirage. 

To understand the cause of a mirage it must be 
remembered that we see an object by rays of light 
reflected from it to our eyes, and in the straight line 


in which the rays enter the eye. Ordinarily these rays 
come to the eye in straight lines from the object and 
we see only objects above our horizon. Now in the 
case of a desert mirage the rays of light passing 
upward from an object below the horizon are reflected 
back from a layer of denser air above the hot light 
air next the sand. This higher layer of dense air acts 
as a mirror and, being above the object it reflects, 
this object appears above the horizon and in the sight 
range of the traveler, when in reality the object 


THE HEART-BREAKING VISION IN THE DESERT 



; "‘Ctm ** 

Who has not heard of thirst-maddened travelers in the Sahara suddenly seeing a tempting vision of a cool oasis, which vanishes at 
their approach? Usually the mirage is accompanied by an inverted duplicate, which looks as though it were mirrored in the sand. 
Desert mirages are the reverse of ocean mirages, being caused by the reflection from a layer of cool air above the hot surface air. 
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itself is miles away and out of sight. But this is not 
all, for the air layers vary in density and sometimes 
reflect a double image, one upside down. 

In the ocean mirage a vessel below the horizon is 
plainly reflected in the upper air. A most remarkable 
ocean mirage was seen in 1S54 on the Baltic, when the 
English fleet of 19 vessels 30 miles away was dis- 
tinctly seen floating in the air. The case of the 
ocean mirage, which occurs in the cold northern 
waters, is just the opposite of the desert mirage, for 
the cool dense air is close to the water and the 
reflection is caused by a warmer layer of air above it. 

Still another form of mirage is known as “looming.” 
In this the objects seen are magnified and sometimes, 
when the sun is in just the right position and the sea 
and the air help, are set against a background of 
colored mists. This form of mirage is common in 
the straits of Messina. People of Reggio, looking 
toward Sicily, may see castles, trees, and men sus- 
pended above the sea. This vision is a reflection of 
the city of Messina, though for long years it was 
thought to be a city of fairy castles and so was given 
the name “Fata Morgana,” by which name it is 
still known. 

Mirrors. In prehistoric times the only mirrors 
were pools or lakes. Later highly polished metal 
mirrors were made, such as the bronze mirrors of the 
Egyptians, Greeks, and Homans, and the mirrors of 
the modern Japanese. Similar to these were the un- 
breakable “trench mirrors” used in the World War. 
Not until the 13th century were mirrors of glass with 
backs of lead or tin manufactured. In the 17th cen- 
tury the Venetians made a vast improvement by 
mixing mercury with the tin for the reflecting surface. 
Although the mercury fumes killed many workmen, 


and weeks were required to complete a mirror, the 
method was in common use until about 1S55, 
when the modern process of backing mirrors with 
nitrate of silver was patented. The mercury pro- 
cess is still occasionally used for cheaper mirrors. 

Today a mirror of any size can be made in about an 
hour. For the best mirrors, plate glass about a quar- 
ter of an inch thick is used. This is cut to the proper 
size with a diamond-pointed instrument. Then it is 
beveled with sand and water in a ‘‘roughing mill,” 
polished on emery wheels, and smoothed with fine 
sandstone and buffers of thick felt covered with rouge. 
Next, in the silvering department, it is cleansed and 
placed on heated and blanketed tables. A diluted 
compound of nitrate of silver, ammonia, and tartaric 
acid is poured over it, the heat from the table helping 
the silver to adhere to the glass. The silver back is 
dried, and then shellacked or painted. Silvered mir- 
rors reflect 20 to 2d per cent more of light than those 
backed with mercury. 

In the ordinary flat surface or plane mirror, your 
image appears erect, and as far behind the mirror as 
you are in front of it. But for scientific and other 
purposes curved mirrors are often made — convex, con- 
cave, etc. Curved mirrors reflect distorted images, 
and so are often seen in amusement halls and parks. 
When you look into a concave cylindrical mirror you 
see yourself as very tall and lean, while a convex 
mirror makes you look shorter and fatter than any 
little brownie. 

The mirror-making industry is of great importance 
in both Europe and the United States. In the latter 
country it is centered in Chicago, whence mirrors are 
shipped to Canada, Mexico, South America, and other 
foreign as well as domestic points. 



THE BAYOU STATE and Its Cotton, Corn, and Timber 


iwrississippi. A fortu- 
nate combination of 
basic resources gives Mis- 
sissippi the foundation for 
a well-balanced economy. 
Here are abundant sun- 
shine and rainfall, a long 
growing season, and rich 


Extent. — North, to south, 326 miles; east to west, 1S6 miles. Area, 
47,716 square miles. Population (1940 census), 2,183,796. 

Natural Features. — Surface, low, flat, and in places swampy (highest 
point, 806 feet) ; eastern rivers flow into Gulf of Mexico, western 
streams into Mississippi River. Other rivers : Yazoo and Big Black; 
Pearl, Pascagoula, and Tombigbee. Mean annual temperature, 
65°; mean annual precipitation, 53*. 

Products. — Cotton, corn, hay, sweet potatoes and other vegetables, 
sorghum, sugar cane; cattle and dairy products, hogs, . poultry; 
lumber and timber products; cottonseed products; tung oil. 

Cities . — Jackson (capital, 62,107), Meridian (35,4S1), Vicksburg 
(24,460), Hattiesburg (21,026), Laurel (20,59S). 


The state has a varied 
topography. Along the 
Gulf of Mexico are the 
Coastal Meadows, a low, 
flat, swampy region un- 
suited to agriculture. 
Here the tourist industry 
is the chief resource, for 


soil. Here are 16,000,000 acres of forest land, enormous the mild winters bring many visitors to enjoy the 


supplies of nonmetallic minerals, ample fish and fine fishing and other sports. To the north are the 


game. For more than a century the state produced Piney YVoods, a sandy area covered with slash and 


much cotton and timber, and little else. Now it has long-leaf pine forests. Fruit, pecan, and tung orchards 
learned to diversify its agriculture and to balance and truck farms are found here. New factories 


agriculture with industry. Between 1930 and 1935 
it reduced its cotton acreage by one-third, and in- 
creased the food and feed crop acreage and the number 
of cattle by two-thirds. New industries were encour- 
aged by five-year tax exemptions and other conces- 
sions. New uses in industry were found for farm 
waste products. In 1938, for the first time, manu- 
factures exceeded agriculture in value. 


utilizing farm and forest by-products have sprung up 
at Laurel, Hattiesburg, and other cities. 

To the west, and extending the length of the state, 
is a broad, low ridge broken by narrow valleys, known 
as the brown loam and loess hill region. With its rich 
soil it is a highly productive agricultural area. The 
hills drop from 150 to 250 feet on the west to the 
delta, one of the most fertile areas in the world, 
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built up through the ages in layers of richness by the 
Mississippi’s floods. It covers a strip of about 7,000 
square miles between the Mississippi and the Yazoo 
rivers, lying so low that a continuous line of dikes is 
necessary to protect it from the waters. For more 
than a century this region has been famous for its fine 
long-staple cotton, which was for years the sole crop. 
But the ravages of the boll-weevil have made crop 
rotation necessary, and now corn, soy beans, velvet 
beans, alfalfa, and other forage crops are extensively 
grown. There are probably few regions better 
adapted to stock raising, which is a growing industry. 
Most of the land is held in large plantations owned by 
whites and worked chiefly by negroes. The black 
soil prairies of the northeast, the brown loam and 
loess of the west, and the smaller river valleys are 
scarcely less fertile. 

Cotton is also grown in large quantities on the 
Alabama border, and there is indeed hardly a county 
which does not contribute to this chief crop of the 
state. Corn is next in importance. Sweet potatoes 
are everywhere grown, taking third place in some 
years. Sugar cane makes a good crop in some places, 
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In the Yazoo Basin, built up by the Mississippi and 
V Yazoo rivers, Mississippi possesses one of the richest 
; / soils in the world. The district along the Alabama bor- 
<Xv ? . der produces cotton, and truck growing prospers along 
^ \\ the Gulf coast. The second largest city and chief man- 
A''/i ufacturing center is Meridian. Above we see the rela- 
dP/7 tive value of the state’s products and the relative number 
Y '(//■ of people engaged in various occupations. 

JiJ oats and wheat are grown in the northeast 
, ^(y. ; quarter, and rice in the southwest. “Truck” 
crops of all kinds and all the fruits of tem- 
* cr:::: 7 perate climes thrive here, and are sent to the 
~ — markets of the north by the trainload. For 
years the cultivated pecan trees in the south- 
ern part have supplied the market 'with the highest 
quality of large “paper-shell” pecans. 

One reason for the success of agriculture is the 
abundance of water. The atmosphere is humid, the 
rainfall ample, and the streams never failing. In 
addition, large numbers of artesian wells furnish pure 
drinking water, an important factor in promoting the 
general health. 

Good water supply and good pasturage for nine or 
ten months of the year make a combination favor- 
able to beef production and dairying. “Scrub” 
cattle and “razor-back” hogs have largely been 
eliminated from Mississippi farms. Beef, pork, and 
butter are now produced from high-grade stock. 
Sheep are grazed on the “cut-over” timber lands. 

The cooperative system is much used in marketing 
farm produce. Improved roads are another aid to 
successful marketing and profitable farming; several 
thousand miles of good gravel highways have been 
constructed in recent years. 

Second to agriculture in importance are the indus- 
tries connected with lumber. Hundreds of sawmills 
turn large quantities of timber into lumber each year,. 
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Here is a cutting of alfalfa from a field in the rich delta land adjoining the Yazoo and Mississippi rivers. This land, formed originally 
by mud carried by the Mississippi from more northern regions, and deposited during the overflows, is said to be unsurpassed in 
richness, exceeding even that in the world-famous valley of the Nile. The region produces other crops in abundance, and has long 
been famous as one of the greatest cotton-growing districts in the world. The increase in the number of small farms and the diversi- 


fication of crops have added greatly to the value of its products, and thereby to the wealth of the state. 















The new State Capitol was finished in 1903. The older building which it replaced was of considerable historical interest, for it had 

been in service since 1839 and had seen many stirring events. 


and charcoal, tar, creosote, and turpentine are manu- 
factured as by-products from the pine stumps and 
waste limbs. Some paper is also made. Cottonseed- 
oil, oil cake, cotton goods, and fertilizers are other 
manufactures of impor- 
tance. The fishing industry 
is growing steadily. Con- 
siderable quantities of 
oysters and shrimps are 
shipped annually from 
Biloxi on the Gulf of 
Mexico. Mineral waters 
and clay are widely dis- 
tributed. Brick, tile, terra 
cotta, etc., are produced 
in large quantities. 

Deposits of lignite (a low 
grade of coal), limestones, 
and other building stones 
are awaiting development. 

The cities have a little 
less than 20 per cent of 
the population. Jackson, 
the capital and largest 
city, is the manufacturing 
and commercial center for 
a rich agricultural and 
lumbering region. Merid- 
ian, second in size, has 
similar interests. Vicks- 
burg, attractively situated 
on the Mississippi River, has some manufactures and 
is noted for its cotton trade. Natchez also is an 
important cotton shipping port. The coast towns 
are noted as winter resorts, particularly Biloxi, Pass 
Christian, Ocean Springs, and Gulfport. The Univer- 
sity of Mississippi, situated at Oxford, was opened 
in 1848. An agricultural college and several experi- 
ment stations are maintained by the state. 


The first European to enter what is now the state 
of Mississippi was the Spanish explorer De Soto, about 
1540. La Salle claimed the country in the name of 
Prance in 1682; and the French established a fort 

near Biloxi in 1699 and 
another at Natchez in 
1716. Part of the region 
was ceded to Great Britain 
in 1763 and passed to the 
United States in 1783 at 
the close of the American 
Revolution. Spain, which 
had sent troops to occupy 
the region in 1781, 
promptly evacuated part 
of the region, and sur- 
rendered the remainder 
in 1795. Mississippi be- 
came a territory in 1798, 
and a state in 1817. 

During the Civil War 
a large part of the state 
was devastated by the 
contending armies ( see 
Vicksburg, Battle of). For 
five years after the state 
was readmitted to the 
Union in 1870, political 
strife retarded the work 
of reconstruction. Since 
then the state's economic 
development has been steady. Although a great 
system of levees has been constructed to protect the 
river district from the peril of floods, a §46,000,000 
loss was suffered in 1927. The present plan of govern- 
ment, based on the constitution adopted in 1890, 
provides for electing state officers every, four years. 
The initiative and referendum are in force. Special 
laws protect children and adult factory workers. 


FROM MISSISSIPPI FARMS 



The pecan nut in the upper corner is a leading Mississippi 
product. Cotton, corn, and garden truck are other important 
sources of wealth. 
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A View of the Mississippi from the Bluffs near Red Wing, Minnesota 


M ISSISSIPPI RIVER. The Mississippi River, through floating ice and then down the mighty 

the “Father of Waters,” is the greatest river stream, past the mouths of the Missouri and the 

in North America and one of the longest in the world — Ohio, down the great bends lined on either side with 

3,988 miles from the headwaters of its branch, the dense forests, through the marshy delta, with its 

Missouri, to the Head of Passes in the delta. (The three branches, until they reached the Gulf — “lonely 

“passes,” which empty into the Gulf of Mexico and old as when born of chaos, without a sail, without a sign 

meanders, now cut off, made the length about 4,200 of life.” Two years earlier Hennepin, sent by La 

miles.) The drainage basin extends from western Salle, had explored the upper river from the mouth 

Pennsylvania to Idaho, embraces two-fiftlis of the of the Illinois to the Falls of St. Anthony, where 

United States, and is second in size only to the valley Minneapolis now stands. Not until another hundred 

of the mighty Amazon. The greater part of this years had passed, in 1832, did Henry Schoolcraft 

vast region is enormously fertile, which, combined follow the Mississippi proper to its source in sew- 

with the latitude, elevation, and rainfall, makes of eral small Minnesota lakes, including Lake Itasca, 

the Mississippi valley an ideal dwelling place for man, As it issues from the cool clear waters of Lake 

not excelled anywhere on earth. Sixty million people Itasca, the Mississippi is only a little stream, 10 or 

dwell in the states drained by this mighty river, 12 feet wide, and about tw r o feet deep. For a time 
which comprises an area equal to half of Europe. it rushes north, over rapids and around bowdders, 

Early Spanish explorers in the Gulf of Mexico had with reed, flags, and watergrass growling profusely 

noted the mouth of this great river and named it the on its banks and in its crystal waters. After much 

“River of the Holy Ghost.” But Hernando De Soto twisting and turning, it settles into its southeasterly 

is usually considered its discoverer, for he not only flow. Tributaries join it, often as large as the river 

encountered its widely muddy stream in his explora- itself, until it reaches a width of 1,200 feet at the 

tions in 1541, but died upon its banks and w 7 as buried Falls of St. Anthony. Here the river descends about 
in it, leaving his party to float down the great river 65 feet in three-quarters of a mile, forming rapids, 
to the Gulf of Mexico, to escape the hostile Indians, in the midst of wilich rears a precipice 18 feet high 
More than a hundred years passed before other white over which the river once plunged in a beautiful 
men saw it, when (in 1673) the brave and determined cataract. Now this w 7 ater-pow'er has been used to 
Frenchmen, Marquette and Joliet, descended it as build up the manufacturing interests of Minneapolis, 
far as the mouth of the Arkansas River. It remained The banks of the stream presently rise in rocky 
for La Salle and his party, in 1682, to follow the river bluffs, sometimes as high as 500 feet, and continuing 
to the Gulf. Starting from the headwaters of the almost to the junction of the Ohio River. The 
Illinois River, they pushed their intrepid way first distance between the tw r o lines of bluffs varies from 
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three to eight miles, and the river wanders back and. 
forth between them sometimes touching one side, 
sometimes the other. Along most of the way the 
centuries have built up gentle slopes at the foot of 
these bluffs, covered with trees and grass to the 
water’s edge; but here and there the cliffs rise straight 
up from the water in great towering palisades of 
rugged beauty. Where the Chippewa River flows 
into the Mississippi, 77 miles below St. Paul, the 
river spreads out over the entire valley, forming 
beautiful Lake Pepin, 25 miles long and two to three 
miles wide. 

The Ancient Mississippi and the Vanished Sea 

At Cape Girardeau, 38 miles above the mouth of 
the Ohio, the bluffs cease and the great alluvial 
valley, which the river has built, begins. Long ago 
an ancient gulf extended up as far as the lower edge 
of the bluffs, and just as the Mississippi now pours 
its silt-laden stream into the Gulf of Mexico, in 
these early days it poured it into this sea, gradually 
filling it up until it has built for itself a vast valley 
of soil as fertile as the valley of the Nile and four 
times as large. In the 200 years of which we have 
a record, this mighty river has extended the land area 
only about a third of a mile, so you can see what an 
immense amount of time has been needed for this 
larger task. 

In the lower bottomlands of the Mississippi there is 
a strange condition — the surface of the surrounding 
country is usually lower than the surface of the water. 
As the river flows in its channel, it deposits sediment 
on the bottom and at the sides all the time, thus 
building up the bed of the river so that the stream 
would overflow were it not for the fact that the same 
process is also constantly elevating the banks. The 
result is that the Mississippi flows down to the Gulf 
on a broad ridge which it has built above the sur- 
rounding land. Finally it enters the Gulf of Mexico 
through the delta — a marshy impassable area of 
more than 12,000 square miles, with its three great 
arms or passes known as the Southwest Pass, the 
South Pass (with two subdivisions near the Gulf), 
and an eastern arm dividing into North Pass and 
Pass a L’ Outre. 

These alluvial bottoms, however, do not entirely 
fill the space between the mouth of the Ohio and the 
Gulf. On the east bank there are high spots of solid 
ground, which were capes and peninsulas on the 
ancient ocean. Towns have been built on many of 
these high places— at Columbus (Ky.), Randolph 
and Memphis (Term.), Vicksburg and Natchez 
(Miss.), and Baton Rouge (La.). 

Vast Drainage Basin of the Mississippi 
The character of the Mississippi as a clear placid 
northern river does not change until the great Mis- 
souri pours its red-mud torrent into it just above 
St. Louis. In high water this stream has a volume 
greater than that of the Mississippi itself, and for 
miles the waters of the two rivers flow along side by 
side without mixing. A little farther on the Ohio 


brings down from the Alleghenies a volume of water 
two-thirds as great as the other two combined. 
Altogether there are in the Mississippi system 250 
tributaries and their branches, making 14,000 miles 
of navigable water and a drainage basin of 1,240,050 
square miles. 

The Mississippi varies greatly in width. At the 
mouth of the Illinois it is about 1,400 feet wide; below 
the mouth of the Missouri it widens to l-§- miles, but 
narrows again to about 3,000 feet in the lower valley. 
At New Orleans its depth varies from 30 feet in 
winter to a flood height of 62 feet. Its upper stretches 
are crossed by many bridges; below St. Louis there 
are few, including the great 4.4-mile railroad and 
highway span above New Orleans, completed in 1935 
at a cost of 13 million dollars. 

More than 750 islands large enough to be named or 
numbered dot the river from St. Paul to its southern- 
most tributary, the Red River. Around these the Mis- 
sissippi twists and winds; in one stretch it flows 1,300 
miles to cover a straight-line distance of 675 miles. It 
has a tendency to build up with silt the necks of land 
around which it flows, and at the same time to eat 
away the outer bank of each curve. These necks of 
land thus become longer and narrower, until the river 
breaks through to form a cut-off. The old channel 
remains as a crescent-shaped, or “ox-bow,” lake, also 
called a bayou. Between the mouth of the Arkansas 
and Red rivers engineers have dug 12 artificial cut- 
offs, shortening the river 100 miles. 

Annual Floods and Their Control 

In the spring, melting snows from the Rockies and 
the Appalachians raise the water level along the lower 
river. The whole Mississippi basin is like a sponge, 
soaking up some of the rain waters but permitting the 
rest to run off. If the sponge is already saturated, 
all the rain runs off; and if this occurs at the same 
time as the spring thaws, floods occur, bringing de- 
struction and tragedy. 

New Orleans protected itself from flood more than 
two centuries ago with a dirt embankment a few feet 
high, called a levee. The next flood broke through. 
Since then, higher, stronger, and longer levees have 
been built, but each succeeding maj or flood has broken 
through the new levees as it had through the old. In 
1926 engineers hoped that they had at last strait- 
jacketed the river. Yet in 1927 the worst flood in the 
river’s history broke through in a dozen places, flooded 
an area the size of South Carolina, took 200 lives, drove 
700,000 people from their homes, and destroyed prop- 
erty worth at least 275 million dollars. 

Since 1927, new methods have been used to control 
floods. Because a chain of levees is only as strong 
as its weakest link, levees of uniform strength and 
capacity have been built from Cairo to the Gulf. 
Their average height is 21 feet; the total system is 
500 miles longer than the Great Wall of China and in 
places 25 times as thick. Built of earth, the new 
levees are surfaced with thickly sown Bermuda grass, 
and protected with concrete slabs called revetments 
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MISSISSIPPI RIVER 


The Great Days of Steamboating 


and woven willow “mattresses.” The total cost, paid 
chiefly by the Federal government, is enormous; yet 
it is no more than the cost of one great flood. 

Spillways provide additional outlets through which 
flood waters can flow safely to the Gulf. By reducing 
the height of water in the main channel they relieve 
pressure on the levees. One spillway uses the Atchafa- 
laya River in western Louisiana; another enters Lake 
Pontchartrain near Bonnet Carre, just above New 
Orleans. Many tributaries of tlie Mississippi have 
been dammed near then sources to make storage 
lakes. These hold some excess water in flood time and 
permit its release in dry seasons to help maintain the 
depth of water needed for navigation. 

Another flood control measure is the restoration of 
the natural cover of forest and grass on land which has 
been laid bare by lumbering or on farms which are no 
longer productive. The natural vegetation and its 
roots act as a sponge to hold water from melted snow 
and heavy rains and to release it gradually through 
the year. ( See also Floods.) 

Erosion, Land Building, and Land Enrichment 

Every year, and especially during the spring, the 
runoff of the water from the land carries away a tre- 
mendous tonnage of topsoil. Much of this material is 
carried as silt down the Mississippi and is deposited 
at the mouth. This helps to build a delta of new land 
outward into the Gulf of Mexico. 

On the average, the Mississippi dumps into the 
ocean some 400 million tons of soil a year — enough 
to cover 3,240 square miles with a layer of silt one 
inch thick. This process started many ages ago when 
the river emptied into a long bay or arm of the ocean 
near Cairo, 111. Today it has filled this bay to beyond 
New Orleans, and the alluvial or river-borne soil 
beneath that city is at least 700 feet thick. 

Before man interfered, this constant transfer of 
soil from the uplands to the ocean was reduced some- 
what by the annual floods. These deposited a thin 
layer of silt on the lands along the river's lower course 
and renewed their fertility. The Nile has kept Egypt 
fertile in this way for thousands of years. Along the 
Mississippi today the levees prevent this by delivering 
the flood waters to the sea. 

This loss could be prevented by allowing the river 
to flood certain areas eveiy year. But the cost would 
be tremendous. Communities would have to be built 
narrowly as “string towns” along the tops of levees 
and other high land. Farmers would have to live in 
town and travel to their farms, while all buildings 
needed on the farms would have to be high enough or 
strong enough to withstand damage from flood waters. 

Early Boating on the River 

From the earliest days until railroads were built 
in the western United States, the Mississippi and its 
branches carried most of the traffic through the vast 
river basin. At first the commerce was carried in 
flatboats (“broadhorns” and barges) and in keel boats. 
These craft carried pork, corn, flour, whiskey, hides, 
and staves to New Orleans. There the boats were sold 


for lumber or reloaded with manufactured goods and 
poled or warped back upstream. The round trip often 
took nine months. ( See also Pioneer Life.) 

In 1811, four years after Fulton built the first suc- 
cessful steamboat, Nicholas Roosevelt built the steam- 
boat New Orleans at Pittsburgh and took it to New 
Orleans, arriving in January 1812 after many delays; 
but it could not move satisfactorily against, heavy 
currents. In 1815 Henry Shreve voyaged upstream 
with a shallow-draft boat, the Enterprise . Next 
year he built an improved vessel, the Washington, 
and took it from Pittsburgh to New Orleans, then back 
to Louisville. The Washington met all needs because 
it carried powerful, high-pressure boilers and engines 
on the deck of a shallow, barge-like hull. Thus it 
drew only a few feet of water, and strong currents 
caused only a slight drag to offset its power. 

The Golden Days of River Traffic 

Within a few years, vessels of this type swarmed on 
the Mississippi River and its tributaries. In January 
1834, 230 steamboats and 4,000 flatboats were listed 
on the Mississippi alone. Transportation of coal on 
the Ohio, starting in the 1840’s, became a great 
business. In 1853 St. Louis had 3,307 visits from 
steamboats, exclusive of the daily Alton packet. 

The cargoes included skins and lumber from the 
North, grain and meat from the central region, and 
coal from the Ohio. The South sent cotton, sugar, 
molasses, and miscellaneous freight. Along the banks 
cities grew rapidly, among them Minneapolis, St. 
Paul, Winona, Dubuque, Davenport, Rock Island, 
Burlington, Keokuk, Quincy, St. Louis, Cairo, Mem- 
phis, Baton Rouge, and New Orleans. The life of a 
steamboat man in those days was romantic and fre- 
quently beset with perils, as many boats were lost. 
Mark Twain spent part of his life as a pilot on the 
river during these great days and has written of it in 
his interesting book 1 Life on the Mississippi.' 

Decline and Revival of River Traffic 

After the 1860’s this prosperous period ended. The 
trend of settlement set strongly westward, and this 
took traffic from the north-south line of the Mis- 
sissippi. Transcontinental railroads were built; and 
railroad efficiency, with its ability to serve industry 
far from any river bank, completed the ruin of 
Mississippi River steamboating. 

During the first World War, the pendulum began to 
swing back. The railroads were unable to handle the 
enormously increased volume of traffic, and the gov- 
ernment decided to build fleets of barges and towboats 
to meet the emergency. After the war the new service 
was placed in the hands of a government-controlled 
Inland Waterways Corporation, In order to provide a 
nine-foot depth of water in the Mississippi above the 
mouth of the Missouri, the government added a series 
of 24 dams and locks to supplement two older ones at 
Keokuk and Minneapolis. They were completed in 
1940. These measures revived traffic, and even in 
1931, before the dams were completed, the Mississippi 
was carrying the greatest tonnage in its history. 



M issouri. Missouri 
is one of the north 
central states of the 
Union, lying about half- 
way between the Atlantic 
Ocean and the Rocky 
Mountains, and between 
Canada and the Gulf of 
Mexico. It extends far- 
ther south than Virginia, 
yet is farther north than 
Kansas; and in the days 
of the Civil War this 
double connection with North and South was also 
noticeable. Missouri is especially favored in border- 
ing upon the country's greatest river, the Mississippi, 
and being traversed for its entire width by the 
Mississippi's great tributary, the Missouri. With the 
many smaller streams that flow into them, Missouri 
has a navigable river system probably not surpassed 
in length by that of any other state. The Mississippi 
separates the state from Illinois, Kentucky, and 
Tennessee; and the Missouri, after forming part of the 
western boundary, turns east at Kansas City and 
flows through the heart of the state, joining the 
Mississippi about ten miles above St. Louis. 

The landscape is widely varied. In the north and 
west are wide fertile prairies of rich alluvial soil, 
which merge on the west into the higher grassy 
pasture plains of Kansas, To the south the prairies 
give way to the rough densely forested slopes of the 
Ozark Mountains, which extend into southern Illinois, 
Oklahoma, and northern Arkansas. 


The Ozark Mountains 
are really the erosive rem- 
nants of a former plateau, 
into which many valleys 
have been cut by streams. 
The crests in Missouri 
range up to about 1,800 
feet above sea level. 
These hills afford some of 
the most beautiful 
scenery of the Mississippi 
basin. Between great 
rock cliffs are deep nar- 
row valleys, where lie clear rapid streams and 
wonderful springs. There are a number of great 
caves, many miles long, like that described in ‘Torn 
Sawyer 7 , which contain hidden streams and great 
halls and galleries adorned with stalactites. There 
are also numerous groups of mineral springs, and these 
with the attractive scenery and healthful climate 
make some places in and near the Ozark region pop- 
ular health resorts. Among the well-known min eral 
watering places are Excelsior Springs near Kansas 
City, and Sweet Springs near Sedalia. 

In the southeastern part of the state are many 
miles of fertile bottomlands, swampy in the lowest 
portions but for the most part well drained. 

The climate varies between rather wide extremes, 
since the state lies in the center of the continent far 
from the oceans. 'While the Ozarks temper agreeably 
the summers in the southwest, they do not affect the 
climate of the state as a whole. The winters are 
generally mild, but the temperature sometimes falls 


A Picturesque Valley among the Wooded Slopes of the Ozarks in Southern Missouri 

Extent . — North to south, 279 miles; east to west, 304 miles. Area, 

69,674 square miles. Population (1940 census), 3,754,664. 

Natural Features . — Prairie plains in north and west, ris ing toward 
the west to an elevation of about 1,000 feet; forested Ozark Plateau 
in the south (highest point, Taum Sauk, 1,772 feet) ; and lowlands 
in the southeast. Chief rivers: Mississippi (eastern border) and 
Missouri, Osage and Gasconade Sowing 'into the Missouri and 
Meramec into the Mississippi from the south; Platte, Grand, and 
Chariton Sowing into the Missouri from the north. Mean 3rmr»al 
temperature, 55 s ; mean annual precipitation, 40". 

Products. — Com, hay, wheat, oats, cotton, sorghum, potatoes, other 
vegetables, apples’ peaches, small mrits, berries, pecans; cattle, 
dairy products, hogs, horses, mules, poultry; shoes/meat packing, 
clothing, Sour and min products, machinery, chemicals, iron and 
steel, lumber products, stone, clay, and glass products, railroad 
cars, lead, clay, cement, stone, coalj lime, zinc, barite. 

Cities. — St. Louis (S16.04S), Kansas City (399, 17S), St. Joseph 
(75,711), Springfield (61.23S); Joplin, University City, Jenerson City 
(capital), Hannibal, Sedalia (over 20,000). 



‘II 




207 






MISSOURI 


Crops, Minerals, and Mules 


WHERE EAST 


_ o r W > 

i-y\ r il\e~^ ■ ]■ ■< / 

%\V\ j ’ ' 1 


ksCmiLj I 


MEETS 
Buriin^i^ 


WEST AND NORTH MEETS SOUTH 




I IS % f i 



SCALE OF MILES 

3 0 lOO| 


fA / 40°| 

^ 'Jj / ClxilEcotfteX^ W&V cy .5 v SPRll^ FIELD 

k,jose P h%^ 1 y -cv ;% ^ 
iv .... r. JR:-t {: \ 

yf.Moherly' ; . ^ ^ 




U Louisian* 


Atchison A 

La a vc /' • Vi « 

> ‘bgfljidep enaeuC€s!£\v v . 

cT u 

(S :< \‘ 

-oNevaaa / ..v - .rf! a. *> * 


raal 



8 v ^f\' ?)/. > A' 

a'M^aiA 
. : iL;Nw; 
A; ■;:■ VMa%*4 

. ^ i|l ; 




Missouri may be said to be the “cross-roads” 
state of the Union, lying midway between the 
Northern and Southern, the Eastern and 
Western States. Bordered by the Mississippi 
and crossed by the Missouri River, it is one 
of the best watered areas in the United States. 
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below zero and about once in every four or five years 
the Mississippi freezes partly as a result of floating 
ice from the north. The Missouri River is often 
covered with ice in the winter months. In the 
summers short periods of almost tropical heat are 
frequent. The climate is, generally speaking, dry, 
although there are abundant rains, with frequent 
thunder storms and occasional cyclones. 

Missouri is rich in natural resources. It is in the 
heart of the agricultural and stock-raising Mississippi 
basin and has valuable mineral deposits and timber 
resources. More than half the entire area is improved 
land. Its rich soil places it among 
the leading ten states in the value 
of its diversified agricultural’ prod- 
ucts. Nearly half of the crop 
acreage is devoted to corn. Other 
chief crops are wheat, hay, oats 
and other cereals, and potatoes. 

Apples and peaches grow in all 
parts of the state and many kinds 
of fruit can be cultivated success- 
fully that cannot be grown farther 
north, such as apricots, tangerines, 
and varieties of grapes. In the southern part cotton, 
tobacco, and flax are raised. The raising of cattle 
and hogs is an important industry on the central 
plains, where clover and timothy flourish, and in the 
southern counties there are large sheep farms. The 
state's fine mules and blooded horses have long been 


world famous for their superior quality, 
and few states of the Union raise more 
of these animals than Missouri does. 
Most of the unimproved land is 
covered with forests of valuable timber, mostly 
hardwood, especially in the Ozark district. 
Missouri is one of the few central states that 
still market railroad ties, lumber, lath and 
shingles in large quantities. 

Missouri is one of the world's most important 
sources of supply for lead, and for a time it led all 
the states in the production of zinc. The chief lead 
district is in the southeastern part of the state, while 
zinc production centers 
around Joplin in the south- 
west. Coal is found over 
an area of about 23,000 
square miles but produc- 
tion is comparatively slight 
because of the thinness of 


Jk 

AVi'fcv 



The Missouri State Capitol shown here is situated on a bluff overlooking the Missouri 
River at Jefferson City. 

the seams. Iron ore is widely distributed in the 
Ozark region. Iron Mountain, about 80 miles south 
of St. Louis, is one of the largest known masses of 
iron ore in the world, but the output has long ceased 
to be significant. There are quarries of fine granite 
and limestone and extensive clay deposits suitable 
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Missouri also takes high rank as a n an ufa : raring 
state because of its abundance of ram materials and 

(soe St. Louis). but Kansas City. S:. Joseph. and 
Joplin are also important centers ^see Kansas City. 
Mo.). The leading industry is meat packing. In the 
manufacture of boots and shoes the state is surpassed 
only by Massachusetts and New York. The largest 
stockyards are in Kansas City. South St. Joseph. St- 
Louis, and Joplin. Joplin is the trade center ei cne o: 
the richest zinc and lead regions in the world. It also 
produces mining machinery and supplies. Among 
other products of the state are cement, railroad cars 
and street-cars, hour and baking products, tchaooo 
products, corn-cob pipes, foundry and machine shop 
work, pearl buttons, glass, and pottery. The state 
university is at Columbia, about 30 miles north of 
the capital. 

Rail and Water Transportation 

A network of railroads covers the northern and 
central part- of the state, but there are a few counties 
in the southern tier without railroads. River trans- 
portation, neglected after the Civil War, has been 
revived. Cereals, cotton, and other products are 
shipped from St. Louis to New Orleans by boat. 
Recent immi gration has not been large. Less than 
five per cent of the population is of foreign parentage- 
The Ozarks are populated almost exclusively by 
descendants of the mountaineers of Kentucky and 







MISSOURI 


MISSOURI COMPROMISE 


When Missouri asked for admission to the Union in 
1818, it precipitated a nation-wide controversy over 
the slavery question ( see Missouri Compromise) . Upon 
its admission as a state in 1821, the capital was estab- 
lished at St, Charles near St. Louis; after six years it 
was moved to Jefferson City. At first the entire 
western boundary was the meridian line which still 
forms the boundary south of Kansas City. In 1837 
the “Platte Purchase,” lying between that meridian 
and the Missouri River on the northwest, was added. 
Missouri in 1821 sent to Congress as its first senators 
David Barton and Thomas Hart Benton. The latter, 
a typical statesman of the Middle West, served in the 
Senate for 30 years ( see Benton, Thomas Hart). 

For many years St. Louis, then Independence, and 
lastly Kansas City were busy outfitting points for 
settlers moving westward. Hence Missouri was called 
“The Gateway to the West.” (See Far West.) Missouri 
troops under Col. A. W. Doniphan marched overland 
to the Southwest and helped win the war with Mexico 
(1846-48). Before the Civil War progress was made, 
largely with state aid, in the building of the Missouri- 
Pacific and other railroads. 

As a border state and a slave state, Missouri was 
soon dark with trouble. Opposing groups, some want- 
ing slavery in Kansas and others wanting Kansas free, 
started bloody guerrilla warfare across the Kansas- 
Missouri border in 1855 ( see Kansas-Nebraska Act). 
A convention called in 1861 to “carry the state out of 
the Union” surprised its promoters by refusing to do 
so. Francis Preston Blair, Jr., a strong anti-slavery 
leader, was largely responsible for the convention’s 
action. When the governor, Claiborne F. Jackson, 
tried to seize the arsenal at St. Louis, his plans were 
defeated by Capt. Nathaniel Lyon and a force of 
Unionists. Missouri was saved to the Union, but the 
people were about equally divided in sentiment. The 
two factions clashed in battle in 1861 when Lyon 
defeated pro-slavery troops under Gen. Sterling Price, 


a former governor. Jesse James turned guerrilla after 
his family had been mistreated by Unionists, and 
he later became a notorious outlaw. 

The present constitution, which Missouri adopted 
in 1875, provides for the initiative and referendum, 
and includes strong laws controlling corporations. 

“Mark Twain” (Samuel L. Clemens), the humorist, 
was a happy-go-lucky boy in Hannibal; and Eugene 
Field, the children’s poet, was the most popular man 
in his class at the University of Missouri. The novelists 
Winston Churchill and Fannie Hurst, the poet Sara 
Teasdale, and Generals John J. Pershing and Enoch 
H. Crowder were born in Missouri. Champ Clark, long 
a leader of the Democratic party, represented Missouri 
in Congress for years. The great engineer James B. 
Eads did much of his work in St. Louis. 

Missouri COMPROMISE. In February 1819 the 
people of the United States were suddenly awakened, 
as if by a “fire-bell in the night,” to the existence of 
an acute issue between the North and the South on 
the slavery question. The awakening came with the 
introduction of a bill into the House of Representa- 
tives to admit Missouri Territory as a state. Since 
slavery was already lawful in this territory, presum- 
ably Missouri would wish to enter the Union as a 
slave state. But Representative James Tallmadge, Jr., 
of New York, moved that the bill be amended to 
provide that no more slaves should be brought into 
the new state, and that all children born of slave par- 
ents after its admission should be free at the age of 25. 

Southern representatives expressed their alarm, 
while free state members were enthusiastic, although 
not unanimous, in approving of Tallmadge’s plan. For 
three days the House excitedly debated the question, 
then passed the amendment by a vote of 87 to 76. 

For many reasons this inevitable struggle over the 
expansion of slave territory had been slow to appear. 


THE KERSEY COATES DRIVE IN 
KANSAS CITY 

Kansas City, Mo., is proud of her park and boule- 
vard system and particularly of the Cliff and Kersey ' 
Coates drives, which wind around the edges of 
hills and cliffs. From their high levels one gets an 
imposing view across the Missouri River valley. 
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The Tallmadge Amendment 
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The compromises of the Constitution on the subject 
had satisfied the slave states that the framers of that 
document intended no injustice against them. The 
importation of slaves was authorised until ISOS; and 
Congress was required to provide for the return of 
slaves who escaped from one state to another. It 
chanced, also, that as far west as the Mississippi 
River a well-understood boundary line between slave 
states and free states had been established — in the 
East, "Mason and Dixon’s line” (sec Mason and 
Dixon’s Line), and in the West the Ohio River (see 
Northwest Territory). Furthermore, in the admission 
of new states a balance had been kept between slave 
states and free states. There were then in the Union 
11 of each; hence, in the United States Senate, where 
each state had two members, the Senators from slave 
and free states were equal in number. 

This balance of power proved useful to the South, 
for the Senate rejected the Tallmadge amendment. 
^Missouri, however, clamored for admission, and the 
future boundary between slave and free states in the 
Louisiana Purchase required definition. 

Terms of the Compromise 

By the time the next Congress met the materials 
were at hand out of which to make a compromise. 
Maine, with the consent of Massachusetts, from 
which it now asked to be separated, was seeking admis- 
sion as a free state. Also, Senator Jesse B. Thomas of 
Illinois had proposed that, with the exception of the 
state of Missouri, new slave states should not be 
created out of territor 3 r included in the Louisiana 
Purchase north of 36° 30', the contemplated southern 
boundar}^ of IVIissouri. At length both the House and 
the Senate agreed to permit Missouri to enter the 
Union as a slave state and Maine as a free state, and 
to accept for future guidance the dividing line that 
Senator Thomas had proposed (March 1S20). 

Some months later a supplementary Missouri Com- 
promise had to be made. This was because the ]\Iis- 
sourians, who were for the most part strongly pro- 
slavery, had prepared a constitution which forbade 
the state legislature ever to pass a law emancipating 
slaves unless with the consent of their masters, and 
required the legislature to pass a law prohibiting the 
entrance of free colored persons into the state on any 
pretext whatever. The national House promptly voted 
against the admission of Missouri under this proposed 
constitution. Another compromise was arranged, 
however, mainly through the efforts of Henry Clay, 
b} r which Missouri was finally received into the Union 
on condition that her legislature would solemnly 
pledge itself never to ignore the rights of citizens of 
another state coming to Missouri (February 1S21). 

These compromises stilled the dispute temporarily, 
but after the Mexican War the addition of more terri- 
tory to the west of the Louisiana Purchase revived 
the issue of slavery expansion. In 1S54 the Kansas- 
Nebraska Act definitely repealed the provision that 
new slave states might not be created north of 36 30 . 
( See Compromise of 1850; Kansas-Nebraska Act.) 
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while to the Gulf of Mexico the Missouri-Mississippi 
is 3, OSS miles long. 

Rising in the confluence of the Jefferson, Madison, 
and Gallatin rivers, the Missouri, or "Big Muddy” — 
an ugly tortuous stream — dashes almost due north 
through a beautiful mountainous region. Sixteen miles 
east of Helena, Montana, it flows through a narrow 
canyon or gorge, with walls 1,200 feet high, called 
the Gates of the Rocky Mountains, where the beauty 
and grandeur of the scenery is almost unequal ed. 
Farther along, about 350 miles from its source, are 
the Great Falls of the Missouri, where the river 
descends over 400 feet in 12 miles, by a series of 
five cataracts the highest of which has a fall of 75 
feet. Turning eastward and then southeast, the 
Missouri flows through North Dakota and South 
Dakota, forms part of the boundary between the 
latter state and Nebraska, then forms the boundary 
between Nebraska and Iowa., Nebraska and Missouri, 
and Kansas and Missouri as far as Kansas City. At 
that point it enters the state of Missouri and flows 
eastward until it reaches the Mississippi. 

The Missouri is a rapid stream, noted for the 
irregularity of its course and for the huge deposits 
of silt it carries with it. It rushes along furiously, 
breaking down its banks and sweeping into its current 
portions of land, branches, and uprooted trees. In 
the lower part of its course it moves more slowly, as 
it crosses some of the most fertile plains in the United 
States. With its tributaries it drains an area of 52S.000 
square miles. In North Dakota it receives its largest 
tributary, the Yellowstone River. In South Dakota 
the Cheyenne, in Nebraska the Platte, and in Missouri 
the Kansas are the chief tributaries. 

Improvement of Navigation 

The importance of the river as the outlet of a great 
grain empire has revived in recent years. The snags 
and silt deposits which were permitted to clog its 
channel after the railroads were built have been 
cleared. Barge lines navigate the river from its 
mouth to Sioux City, Iowa, 760 miles upstream. Fort 
Peck Dam, in northeastern Montana, was built to im- 
prove navigation by storing the headwaters and re- 
leasing them during periods of low water. Completed 
in 1941, it was at that time the largest earth dam in 
the world (see Dam). 

Marquette and Joliet were the first explorers to 
discover the mouth of the Missouri, as they came 
down the Mississippi in 1673. It was not until the 
next century, however, that fur traders made their 
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way through its turbid waters in canoes and primitive 
boats. In 1804-05, Captain Meriwether Lewis and 
William Clark, under orders from President Jefferson 
to explore the land west of the Mississippi, traveled 
the full length of the river, ascending it to its source 
and giving the first accurate accounts of its course. 
(. See Lewis and Clark Expedition.) In 1819 the first 
steamboat was seen on the river, and in the middle 
of that century gold seekers bound for California 
found it their last link with civilization as they 
steamed up its waters to St. J oseph. 

Mistletoe. Do you know that this familiar 
Christmas decoration, with its waxen white berries 
and glossy evergreen leaves, never takes root in the 
ground, but is a parasite that grows from a “ sucker 
root” on the trunks of other trees? It belongs to a 
genus of which there are about 20 species, all para- 
sitic, distributed through the warmer parts of the 
Old World. Of these only the mistletoe proper 
( Viscum album) is a native of Europe. The American 
mistletoe (. Phoradendron flavescens) grows from New 
Jersey southward and westward, and closely resembles 
the European in general appearance. 

The mistletoe appears as a bushy growth with 
many forking branches, often four feet long. It has 
oval leaves and tiny yellow blossoms, followed by the 
little white berries that ripen after snow flies. It 
grows on both deciduous and evergreen trees. The 
poplar, willow, mountain ash, and maple are among 
its favorites. In England it grows in greatest 
abundance on the apple tree. It is rarely found on 
the oak. The birds eat the pulpy berries. Flying 
from tree to tree, they carry the seeds, which lodge 
in the bark and grow. 

Because of its peculiar character the mistletoe 
played a prominent part in German and Norse 
mythology and it was with an arrow from its wood 
that the beautiful god Balder was slain ( see Balder). 
The mistletoe was said to bring happiness, safety, 
and good fortune so long as it did not touch the 
ground. Perhaps this is the reason why today we 
always hang up our mistletoe in the window, or on 
the chandelier. The Celts held the plant in vener- 
ation, especially when found on the oak. 

MOBILE, Ala. The second city of Alabama and 
its only seaport, “the City of Five Flags” — as Mobile 
is called — has had a long romantic history. It was 
founded in 1702 by the French at a point north of the 
present city, and was the capital of the French 
province of Louisiana until 1720. In 1763 it was 
ceded to the English, but in 1780 the Spanish captured 
it. In 1813, under the claim that Mobile was part 
of the Louisiana Territory sold by France to the 
United States in 1803, it was seized for the United 
States by Gen. James Wilkinson. During the Civil 
War it floated the Confederate flag almost to the end, 
for although Admiral Farragut captured the Con- 
federate fleet and took the forts which guarded the 
entrance of Mobile Bay in August 1864, Mobile was 
not taken until April 1865. 


Beautiful homes of Spanish, French, and pre-Civil 
War days make the city a great tourist resort. In 
early spring thousands come to make the 17-mile tour 
of its public and private gardens, known as the Azalea 
Trail. The wonderful Bellingrath Gardens, on a pri- 
vate estate, are open to the public. The azalea was 
first planted in Mobile in 1711 by Fifise Langlois, 
who brought the flower from his native Toulouse. At 
the height of its bloom Mobile presents a scene of 
spectacular beauty with millions of bushes in the 
greatest variety of color. 

Mobile lies on a wide sandy plain which rises gradually 
from a low water front along the Mobile River to a range of 
hills to the west. The harbor in the mouth of the river and 
the channel through Mobile Bay to the Gulf of Mexico, 
36 miles distant, have been widened and deepened to allow 
the passage of the largest ships. Imports include aluminum 
and manganese ores, bananas, and sugar. Lumber, cotton, 
iron, and steel are the leading exports. 

Shipbuilding, a considerable industry since the World War 
of 1914-18, expanded rapidly with government contracts to 
meet the naval defense program inaugurated in 1940. Lum- 
ber, paper, refined petroleum, fertilizers, chemicals, and 
scores of other products are also important. There is an 
88,500,000 United States Army air depot. The Bankhead ve- 
hicular tunnel under the Mobile River shortens the approach 
to the city by seven miles. Population (1940 census), 78,720. 

MOCCASIN SNAKE. Along the banks of streams 
or on the edges of swamps throughout the southern 
United States may be found the water moccasin, 
one of America’s most poisonous snakes. Mostly 
it lies upon some old log or overhanging branch 
watching the water, and if some unfortunate fish or 
frog passes beneath its sentinel post, the moccasin 
drops upon it like a flash. If the victim escapes the 
first rush, the snake will pursue it with superior 
swiftness far beneath the surface, returning to land 
to swallow its meal. 

The moccasin’s body is thick and heavy, with a 
quickly tapering tail. In color, it is dark brown with 
obscure black marks on its sides and yellowish spots 
on throat and abdomen. While it will flee rapidly 
at the approach of man, if cornered it will fight sav- 
agely, striking out with wide open jaws and dis- 
playing the white gullet, which has given it the 
nickname “cotton-mouth.” It is chiefly dangerous 
when it invades the flooded rice fields. 

With the copperhead and the rattlesnake, the 
moccasin belongs to the “pit-viper” family of snakes 
( see Copperhead; Rattlesnake; Viper). Its young 
are born alive, usually eight to ten in number. 
Scientific name, Ancistrodon piscivorus. 
Mocking-bird. You have to “listen to the mock- 
ing-bird” if you visit the Gulf States between the 
months of February and August, for during that 
season he sings both day and night. What the night- 
ingale is to Europe, the mocker is to the Southern 
states. On moonlight nights one singer will begin 
his serenade, soon others will join, until the lovely 
chorus has awakened the little day birds of field and 
orchard who lift their heads to listen, and, before again 
tucking them under their wings, add their own par- 
ticular little song to the concert. 
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Besides his natural song, the mocking-bird imitates 
the notes of many other birds. This power he 
acquires by practice and he is a most exacting self- 
teacher — going over his lesson again and again, until 
he is able to deceive even an attentive listener. He 
thus imitates the cry of the night-hawk and even the 
barking of a dog and other unmusical sounds. 

Mocking-birds have many endearing traits. They 
are most courageous and, in defense of their young, 
will attack dogs, cats, or even man. If kindly treated 
they become very trustful and will build in shrubbery 
about the very doorway of a house, perching sociably 
upon the window ledge or even venturing inside. 


The nest is generally within 10 feet of the ground and 
is made of grass, sticks, or any convenient material. 
The four greenish-blue eggs are spotted with brown. 

The bird itself, which belongs to the family of 
“ mimic thrushes” ( Mimidae ), is about 10 inches long. 
The upper feathers are brownish-gray, and the under 
feathers lighter. The wings and tail are long and 
rounded ( see Birds for illustration in colors). In 
the United States it is represented by two races. The 
eastern mocking-bird breeds in the southeastern states 
from the Gulf coast and Florida north to Iowa and 
Maryland. The western mocking-bird breeds in the 
southwestern states. Scientific name, Mimus polyglottos. 


MOHAMMEDAN RELIGION and fts FOUNDER 







mmi, 














Every good Mohammedan prays five times a day, with his face turned toward the sacred city of Mecca. These white-clad Arabs 
on the edge of the desert at Biskra in Algeria are in the first attitude of prayer, reciting: “There is no God but Allah, and Moham- 
med is his Prophet” (la ilaha illa-llahu, Muhammad rasul allahi ). 


TWT OHAMMED (567-632) AND Mohammedanism. 
1V1 romances are stranger than the career of this 
founder of one of the world's great historic religions. 
Born in Mecca of a good Arabian family, Mohammed 
(or Mahammed, also written Mahomet) was early left 
an orphan and was brought up by a poor but kind 
uncle. For a time he was a camel driver and accom- 
panied caravans from Mecca to surrounding countries 
with which the Arabs had trade. And as he grew 
older he thought seriously upon all that he saw and 
heard, in the desert and in the cities, as he plied to and 
fro in the course of his calling. 

The matter that caused deepest concern to the 
thoughtful young man was the ignorance and super- 
stition of the Meccans and other Arabs, who were 
idolators. Marrying a rich widow named Khadij a, he 
himself became a merchant, but he continued to brood 
on the low moral condition of his people. At this 
time the Jewish religion and Christianity flourished 


in some communities of southern Arabia, and Moham- 
med could not help contrasting these clean religions 
with the idolatry of the Arabs. Mohammed became 
interested in the Bible and the books of the Jews, and 
grew familiar with the teachings and lives of Jesus 
Christ and the Prophets. Pie became convinced that 
there was but one true God, and not a mere multitude 
of magic-working spirits (like the genii of Aladdin's 
lamp) who dwelt in sticks and stones and graven 
images. So he began ridiculing the worship of the 
Meccans and preaching a new religion. He even 
claimed that the archangel Gabriel had appeared to 
him, revealing the true faith and commanding him to 
spread it abroad. 

Mohammed soon gained the support of his own 
family and clan. From others came persecution so 
bitter that he was forced to flee from Mecca to the 
neighboring city of Medina. Many of his followers 
took refuge for a time with the Christian Abyssinians, 
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The Famed * Hegira* * 


who dwelt on the African shores of the Red Sea. 
This flight or “hegira” of Mohammed (622 a.d.) is 
the date from which the whole Mohammedan world 
reckons time, as we do from the birth of Christ. It 
was also the turning point in Mohammed’s career. 
He had proclaimed himself as the true interpreter of 
God, as a prophet, and 
fiercely denounced all 
idolators. At Medina 
the Jews were powerful, 
and, still having an ad- 
miration for their religion, 

Mohammed thought that 
he could combine with 
them in furthering his new 
worship. But the Jews 
refused his advances. 

After winning a power- 
ful position in Medina, 

Moha mm ed declared war 
against both the Jews 
and the Meccans. When 
the Arabs began to flock 
to his standard he pro- 
claimed a savage crusade, 
which continued long 
after his death. Soon all 
Arabia was at his feet, 
for the desert Arabs re- 
joiced at the opportunity 
to plunder the rich Mec- 
can caravans. Moham- 
med fiercely suppressed 
idolatry, and allowed no 
one to reside in his city 
of Medina unless he 
acknowledged the new 
faith. He boldly sent 
letters to all the known 
kings of Europe and Asia, 
calling upon them to 
acknowledge that “ there 
is no God but Allah, and 
Mohammed is his 
Prophet.” He died at 
Medina in 632, ten years 
after his flight. His 
tomb in Medina, as well 
as .the sacred city of .Mecca, are places of pilgrimage 
for all good Mohammedans. From poverty to rich 
empire, from obscurity to fanatical reverence as the 
Prophet and founder of a great new religion, is the 
romantic history of this camel boy of the Arabian 
desert. 

Within a hundred years after Mohammed’s death, 
not merely Arabia, but Syria, Persia, Egypt, northern 
Africa, and Spain had been conquered by Moham- 
med’s victorious successors (called “ califs”). His 
religion was prepared for yet further extension into 
Asia Minor, eastern Europe, central and eastern Asia, 


WHERE THE CALL TO PRAYER RINGS OUT 



Three times a day from those high slender minarets of this 
Constantinople mosque there sounds out above the rattle of street 
cars and the chugging of automobiles the old Mohammedan call to 
prayer. The caller or Muezzin mounts in the morning to the first 
balcony, at noon to the second balcony, and at sunset to the 
uppermost balcony. No calls are issued for the afternoon and 
night prayers. The mosque shows the characteristic Byzantine 
succession of half domes and quarter domes rising higher and 
higher until they support the main one. 


and the interior of Africa. The spread of Roman con- 
quest about the Mediterranean had taken more than 
four times as long. The progress of the Christian 
religion in its first century was hidden among the 
humble, and restricted to a much narrower area. 
Today Mohammedanism (sometimes called 
“Islam”) is the faith of 
about 225,000,000 people 
in Asia, Africa, and 
eastern Europe. It ranks 
third in numbers among 
the great religions, only 
Christianity and the 
religion of the Chinese 
Confucius having more 
followers. Its sacred 
book is the Koran ( see 
Koran), made up of dis- 
courses and sayings of 
the Prophet. Mohammed 
himself was illiterate, 
but his sayings were writ- 
ten down by his followers 
in Arabic, the sacred 
language studied by all 
Moslems (followers of 
Mohammed), who aim 
to know the Koran by 
heart. He borrowed 
largely from Christianity 
and Judaism, and Christ, 
Adam, Moses, and the 
angel Gabriel are men- 
tioned with great rever- 
ence. Mohammedanism 
forbids the use of strong 
drink, or the lending of 
money at interest. Every 
Moslem must pray five 
times a day, facing 
toward Mecca. The 
muezzins or criers give 
the weird “ call to prayer” 
from the tall minarets of 
the mosques or Moham- 
medan temples. One 
month in the year, called 
“Ramadan,” is kept as 


a season of fasting, when Moslems may not eat 
between dawn and sunset. The use of pork, as among 
the Jews and Hindus, is strictly forbidden. Moham- 
med himself married many wives in accordance 
with the oriental custom, his favorite wife being 
Ayesha. He adopted polygamy in his religion, but 
limited the number of wives for his followers to 
four. Mohammedans deny vigorously the common 
belief that, according to the Islamic faith, women are 
not regarded as having souls, or as sharing in any way 
in that Paradise which is promised after death to the 
faithful followers of the Prophet. 
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Like Christianity, Mohammedanism is divided into 
many sects. These, in turn, are split into smaller 
sects, each with its own special beliefs. Most of the 
Mohammedans are Sunnites , so called from their belief 
in the Sunna (way of life) dictated by califs who 
took up the Prophet's work after his death. Opposed 
to this orthodox sect are the Shiites , who hold that 
Ali, Mohammed's cousin and son-in-law, was his right- 
ful successor (calif). The Shiites generally reject the 
Sunna because califs other than Ali and his descend- 
ants had a hand in its formation. 

The calif was, in theory, both ruler and spiritual 
leader. The first, chosen in 632, was Abu Bekr, the 
Prophet's father-in-law. Ali, the fourth calif, on 
whom the Shiites base their sect, was the husband of 
Fatima, the Prophet's daughter. The calif ate con- 
tinued for nearly 13 centuries, but steadily lost 
power. In 1924 the Turkish National Assembfy abol- 
ished the office of calif, deposing Abdul-Medjid 
Effendi, former crown prince of Turkey ( see Turkey). 
None of the present claimants of the title has general 
recognition. 

Mohammedan Conquests and Culture 

The “Saracens," as followers of Islam were called 
in the Middle Ages, passed from Africa into Spain in 
711. At the battle of Tours in 732, exactly 100 years 
after Mohammed’s death, the Mohammedan invasion 
of France was halted by Charles Martel, grandfather 
of Charlemagne. Driven back into Spain on the west, 
and held in check by the Byzantine Empire at Con- 
stantinople, the Arabs, Moors, and other Moham- 
medan peoples settled down in their new-won lands 
and developed a culture which far surpassed the con- 
temporary culture of western Europe. 

The centers of this culture were Damascus, in 
Syria; Baghdad, on the river Tigris; Cairo, on the 
lower Nile; and Cordova, in Spain. Here were 
gathered together the threads of civilization drawn 
from Greece, Persia, Syria, Egypt, India, and Spain. 
Agriculture made great strides. Irrigation was 
practiced extensively and tree-grafting became a 
science. Among new plants introduced into Europe 
from the Arabs — especially during the crusades — • 
were rice, sugar cane, hemp, artichokes, asparagus, 
the mulberry, orange, lemon, and apricot. 

In manufactures the Saracens excelled. The 
sword blades of Toledo and Damascus were world 
renowned. Equal skill was shown in the fashioning 
of vases, lamps, and like articles of copper, bronze, 
and silver; in the weaving of . carpets and rugs which 
are still unsurpassed; in the molding of fine glass and 
pottery. Sweetmeats, syrups, essences, and per- 
fumes were produced. Paper, without which the 
invention of printing would have been valueless, came 
to Europe through the Mohammedans. The finest 
leather goods came from Cordova and Morocco. 

Arab caravans threaded their way into central 
Africa, and across the wilds of Asia to China and 
India to fetch the riches of these far-off lands, and 
Arab ships distributed them in the Mediterranean. 


In literature, particularly poetry, and in science 
the Mohammedans attained a high degree of develop- 
ment. The University of Cairo at one time had 
12,000 students. In Spain in the 10th century a 
library of 400,000 manuscripts is said to have been 
collected. Learned Arabs did much to preserve and 
•spread broadcast the writings of the great Greek 
philosopher Aristotle, after he had been all but 
forgotten in western Europe. In mathematics 
Mohammedan scholars led the world. Algebra was 
practically their creation, though its elements were 
derived from the Greeks and the Hindus. The so- 
called “Arabic" numerals were introduced by them 
and replaced the clumsy Roman numerals. In 
astronomy they made notable advances. In chem- 
istry many of our common terms, such as “elixir," 
"alcohol," “alkali," which are of Arabic origin, prove 
our indebtedness to these early students. In medicine 
their skill was in advance of European physicians, 
and they virtually laid the foundation of scientific 
pharmacy, many of their preparations being still in 
use. The richness and grace of their architecture is 
evident in all their lands, especially in Moorish Spain. 
Byzantine civilization alone was the equal of that 
so widely spread in the Mohammedan world. 

All of this culture began to wane, however, when 
the Moslem world was split by the rise of the Turkish 
power in the 11th century. Great as was their early 
knowledge, the religion of the Moslems made the 
great mass of the people intolerant and unprogres- 
sive. Today the golden era of Mohammedan art 
and learning is but a memory. 

MOLE. Destined to spend his whole life in darkness, 
digging, digging, digging, in order to build his home 
and to obtain the food necessary for his existence, a 
queer little creature, scarcely able to see or hear, and 
yet marvelously adapted for the part Nature has 
designed him to play in the world — the common mole 
is one of the most interesting of all animals. 

You can always find the mole by the long ridge of 
cracked earth that zigzags across fields — the roof 
of his tunnel. It is lively work to dig him out, for 
he may be at either end, anywhere along the route, 
or in a side chamber. In your hand he lies helpless, 
a flat ball of fine, velvety, mouse-colored fur, about 
six inches long, with a naked, pink tail about an inch 
long. He has no neck; his ears are only little openings 
concealed in the fur; his dim eyes are tiny points 
covered with skin. If you put the sprawly wriggly 
creature on the ground, he scrambles about frantically 
until he finds a soft spot. Then he begins to dig with 
his strong spadelike fore feet and in less than one 
minute the animal has disappeared into a burrow 
in the ground. The swiftness with which a mole 
works is almost incredible; in a single night one has 
been known to tunnel more than 75 yards. 

Moles are found both in the Old and the New 
World in the Northern Hemisphere. The common 
mole disfigures lawns, pastures, and gardens exten- 
sively by the ridges and furrows it makes hunting 
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food. It pays for some of the damage it does by eat- Mo^ERE ( 'mo-ly&i 
ing quantities of cut-worms and other root-destroying (1622-1673). What 
larvae, insect pests, and occasionally even field mice, erature, that the gre 
but its chief food is earthworms. to France. He is n< 

The mole ordinarily lives in a colony, in a com- peare in his view of 
plicated fortress. In little hillocks of earth, called and fancy; but no 

THE MOLEHILL AND THE NEST WHICH LIES BENEATH 
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This diagram indicates the complicated system of runways and chambers which you would find 
if you investigated the ridges and molehills that disfigure mole-infested lawns and meadows. 
Occasionally a field mouse invades such mole-tunnels, and is caught and eaten, although the 
mole is blind and little larger than its victim. Traps set across the main runways catch the moles 
without injuring their valuable pelts, which bring high prices in the fur markets. But the traps 
must be cleverly set, for, as the diagram shows, the mole has many emergency exits. 

molehills, there is constructed a central chamber sur- the uncertain life of a i 
rounded by two ringlike galleries, one above the that time that he toe 
other. These circular galleries are connected by As an actor and theai 
vertical passages, and the upper one has five openings art of the stage, and gt 
into the central cavity. From the lower gallery about dramatic structure for 
nine alleys lead off in different directions toward the He also learned to knov 
feeding-grounds. did he search out the 

The American species are all small, and have very vanities and pretension 
soft silky fur, as have also their European cousins, and women. He usual! 
The common mole ranges from southern Canada and characteristic. Harpag 
the lowlands of the eastern United States southward and the hypocrite ‘Tarti 
to Florida. his genius; and few c 

The only other North American member of the world’s laughter as Mi 
Insectivora, or insect-eating order of animals to which geois gentilhomme’. 
the mole belongs is the shrew, a mouselike creature, Moliere’s last play 
with a long pointed snout. Unlike the mole, however, (The Imaginary Inval 
the shrew has well-developed eyes and ears, and its played the leading part 
feet are formed for running and not for burrowing, character was suffering 
The best-known species in North America are the ease, the actor himself 
short-tailed shrew or mole-shrew, a ravenous little midst of the play he fell 
animal, about four and a half inches long, with a and died a half hour aJ 
tail measuring an inch; and the long-tailed shrew. Moliere’s last jest. 

The pigmy shrew is the smallest American mammal, Moliere’s chief works 
its body being little more than an inch long. KtoSStl 

Scientific name of co mm on American mole, Scalopus Wives), 1662; ‘Le Manage 
aquaticus. American short-tailed shrew, Blarina brevicauda; 1664; ‘Tartuffe’, 1664; ‘Do 
long-tailed shrew, Sorex personaius. (Love as a Physician), 166 


MOLIEREl 

MOLIERE 0 mo-lydr ') (Jean-Baftiste Poquelin) 
(1622-1673). What Shakespeare was to English lit- 
erature, that the great comic dramatist Moliere was 
to France. He is not so broad and deep as Shakes- 
peare in his view of human life, nor so full of poetry 
and fancy; but no dramatist of modern times has 

LIES BENEATH Wm “ 

— . of manners — that form of 

comedy in which one laughs 
jp? ^ ie f as hi° ns and foibles 

Slf : ki s time. And Moliere, 

J£|| * though he portrays his own 

I ■*' ^ llJ 1 countrymen and his own 

fell age, belongs like Shakespeare 
| to all lands and all ages ; and 
~ ) now after nearly three cen- 
turies his plays still continue 
S! to delight great audiences, 

as they did in the days of 
f% his patron, “the Grand 

III! Monarch” Louis XIV. 

Hr Jean Baptiste Poquelin — 

• ULloV % f° r that was his real name, 

and “Moliere” only an 
assumed one — was born in 
Paris, the son of a pros- 
V I porous furniture-maker who 
held the office of upholsterer 

mb ers which you would find to the king. Instead of fol- 
ies ted lawns and meadows, lowing his father’s calling, or 

lain runways catch the moles taking Up the practice of law, 
! ifny m e“;n?y U Vxit e s. trapS for which be had been edu- 
cated, the young man chose 
the uncertain life of a strolling player, and it was at 
that time that he took the stage name Moliere. 
As an actor and theatrical manager, he learned the 
art of the stage, and gained that perfect mastery of 
dramatic structure for which his plays are noted. 
He also learned to know human nature and especially 
did he search out the weaknesses, the follies, the 
vanities and pretensions, the ludicrous traits in men 
and women. He usually emphasizes one outstanding 
characteristic. Harpagon in ‘L’Avare’ (The Miser) 
and the hypocrite 1 Tartuffe’ are immortal creations of 
his genius; and few characters have aroused the 
world’s laughter as Monsieur Jourdain in f Le Bour- 
geois gentilh omme’. 

Moliere’s last play was ‘Le Malade imaginaire’ 
(The Imaginary Invalid), and in this he himself 
played the leading part, that of Argan. Though the 
character was suffering only from an imaginary dis- 
ease, the actor himself was really very ill. In the 
midst of the play he fell into a violent fit of coughing, 
and died a half hour after the performance. It was 
Moliere’s last jest. 

Moliere’s chief works are: ‘Les pr6cieuses ridicules’ 
(The Affected Ladies), 1659; ‘L’Eeole des maris’ (The School 
for Husbands), 1661; ‘L’Ecole des femmes’ (The School for 
Wives), 1662; ‘Le Mariage forc6’ (The Forced Marriage), 
1664; ‘Tartuffe’, 1664; ‘Don Juan’, 1665; ‘L’Amour m6decin' 
(Love as a Physician), 1665; ‘Le Misanthrope’ (The Misan- 
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fchrope), 1666; ‘Le M6decin malgre lui' (The Physician in 
Spite of Himself), 1666; ‘L’Avare’ (The Miser), 1668; ‘Le 
Bourgeois gentilhomme’ (The Tradesman Turned Gentle- 
man), 1670; ‘Les Fourberies de Scapin’ (The Rogueries of 
Scapin), 1671; ‘Les Femmes savantes’ (The Learned Ladies) , 
1672; ‘Le Malade imaginaire’ (The Imaginary Invalid), 1673. 

M OLLUSKS. The large group of animals called 
mollusks, or mollusca , have soft bodies which 
are never divided into rings or segments, as are the 
bodies of Crustacea (crabs,, lobsters, crawfishes, etc.) 
and some worms. Many forms of mollusks are pro- 
vided with hard, limy, or “chitinous” shells, which 
are either carried on the outside or are partially or 
wholly enclosed by a sheet of shell-forming muscular 
tissue, called the “mantle.” They live on land and 
in water, both fresh and salt. There are four principal 
groups or classes. 

(1) Cephalopods . — The most highly organized of all 
mollusks are the Cephalopods, or “head-footed” mol- 
lusks, which are so called from the fact that the head 
is surrounded by a circle of eight or ten sucker-bearing 
tentacles. In some ways the cephalopods approach 
in intelligence and in complexity of structure the 
vertebrates, or animals with a backbone. They have 
often been the subject of poem and story, and the 
beauty of coloring in some forms is so striking as to 
merit the attention of the artist as well. 

Cephalopods include the nautilus, the argonaut, 
the octopus, the cuttlefish, and the squid. The nau- 
tilus is the only member of the group now living which 
carries an external skeleton, or shell. But long before 
human history began — millions and millions of years 
ago — there were many shelled cephalopods in the 
sea, all of which except the nautilus became extinct. 
From their remains in the earth we know that these 
did not attain the size of the cephalopods now living, 
and since the nautilus with its shell has a brain less 
highly developed, and is less intelligent, than the 
cephalopods without a shell, we infer that the shell 
limits both bodily and mental growth. We conclude 
that the squid could not have become a giant of the 
seas if it had been confined within a shell, however 
beautiful this might be. 

Advantage of Doing without a Skeleton! 

All cephalopods which have survived and become 
large possess either a small internal skeleton, or no 
skeleton at all. In the squids the shell is embedded 
in the “mantle,” and has become reduced to a flexible 
remnant called the “pen,” from its resemblance to the 
feathered quill pens used in former times. The cuttle- 
fish has a calcareous, or limelike, skeleton, which sup- 
plies the cuttlebone which we feed to our canaries. 
The shell of the beautiful paper nautilus, or argonaut, 
is not a skeleton shell at all, but a mere case used by 
the female for the protection of her eggs. 

In all cephalopods the body is enveloped in a soft 
mantle. All possess a distinct head, and the circle of 
eight or ten sucker-bearing arms or tentacles which 
gives them their name. The tentacles correspond to 
the fore part of the “foot” in other mollusks. The 
mouth is in the middle of the disk formed by the 


tentacles. The large unwinking eyes, resembling those 
of a fish, are placed one on either side of the head. 
Through a siphon, formed from the hind part of the 
“foot,” water is sucked in and expelled. In this way 
the creature breathes, as does a fish, while the rapid 
expulsion of the water is the chief means of locomotion. 

The shape of the body varies in the different forms. 
It is globelike in some, and conical, egg-shaped, or 
cylindrical in others. The brain is inclosed, in most 
forms, by a cranial cartilage which also incloses the 
organs of hearing and supports the eyes. 

Most, but not all, cephalopods possess an ink-sac 
or gland which secretes a dark fluid called “sepia,” 
which can be discharged through the siphon at will. 
This beclouds the water, under cover of which the 
creature may escape from its enemies. Cephalopods 
also have the ability to change their color instantly by 
means of cells in their skin containing pigments. 
They are thus enabled to assume the appearance of 
their surroundings, which aids them both in eluding 
their enemies and in approaching their prey. 

The Oyster and His Hatchet-Footed Relations 

(2) Bivalves . — This second group of mollusks is 
given its name because the shell is in two pieces. 
The animals in this group have a “foot” shaped like 
a stone ax, which serves as a burrowing organ, and 
from this they are sometimes called Pelecypods or 
“hatchet-footed” mollusks. This group includes the 
oyster, the clam, the mussel, and the scallop. In 
these animals the head is rudimentary in the adult, 
but present in the young. The organs are symmetri- 
cally placed in the body, which is inclosed by the two 
lobes of the “mantle” and in turn is covered by the 
two half-shells or “valves.” They breathe by means 
of gills which lie under the mantle, one on either side. 

The bivalves are a very important group of mol- 
lusks because they supply man with a large amount of 
food. Oysters, clams, and mussels are collected in 
enormous quantities in many parts of the world and 
used as a substitute for meat. The shells of fresh- 
water mussels are manufactured into buttons. Pearls 
of fine quality have also been found in many kinds of 
mussels in all parts of the Mississippi valley, as well 
as in the oysters of the sea. Mussels are also of 
service as scavengers . for they devour decaying 
organic substances in the lakes and streams which 
otherwise would pollute the water. 

The “Stomach-Footed” Mollusks 

(3) Gastropods . — These “stomach-footed” mol- 
lusks, which form the third group, are typified by the 
snail and the whelk. They have a distinct head which 
bears one or two pairs of sense organs — the tentacles, 
or “horns.” The two eyes are placed on the tentacles. 
When there are two pairs of tentacles, the eyes are 
placed on the hinder pair. The “foot” forms a creep- 
ing disk, on top of which is a twisted hump, covered 
by the “mantle,” and containing the digestive organs. 

The animal usually is entirely covered by a shell 
that is attached to its body by a powerful muscle, 
which enables it to leave the shell and draw itself in 
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again at will. The form of the shell is determined by found throughout the world, and furnish more than 

the hump. If this is twisted or coiled, the shell also half of the 65,000 known species of living mollusks. 

is twisted. In some forms, as in the limpet, the shell (4) Amphineura . — A fourth group, called Am- 
is a simple cone. Many of the gastropods, like the phincura because of the doubling of their nerve-cords, 

periwinkle, close the mouth of the shell on retiring contains the chitons, which are mollusks with a 

into it, with a trap-door. When the animal is ex- “eoat-of-mail” shell — that is, with a small shell 

tended full length, the trap-door lies on its back, formed only on the upper surface. In these species 

Nearly all young gastropods have a trap-door before the body is usually oval, and there is no distinct 

hatching from the eggs, but some discard it after the} 7 head. The feet constitute the entire lower part of 

are hatched. In many forms, especially in land snails, the body. ( See also Clams and Mussels; Cuttle- 

enemies are kept out of the shell by numerous sharp fish, Squid, and Octopus; Nautilus; Oysters; Scallop; 

teeth placed around the opening. The gastropods are Shell; Snails and Slugs.) 

MONEY: WHAT IT DOES and HOW IT IS MADE 

How This Great Invention Helps Out in the Business of Life — Our Yard- 
stick of Value and Medium of Exchange — Monetary Problems of the 


Modern World — The New “ 

TV /TONEY. The invention of money was one of the 
-LVl most important steps in the progress of mankind. 
Money serves several purposes in our economic life. 
It is the yardstick by which we measure the values 
of goods and services. It is the medium by means of 
which we make nearly all our exchanges. It also serves 
as a convenient way to store up purchasing power for 
later use. 

Money as a Measuring Device 

As a measuring device, money is almost indispen- 
sable in our economic society, with production organ- 
ized as it now is. Let us take a few examples. 

Suppose a certain family has an income of §250 a 
month. It is spending S75 for rent and dividing the 
balance among food, clothing, light, heat, savings, and 
miscellaneous expenses. At every turn it measures 
the cost of one desired article against another, and the 
cost of all desired articles against the total family 
income. The family often considers whether it should 
move into a better apartment at $85 or $90 a month 
and cut down other expenses. On one occasion it de- 
cided to spend S100 for furniture. Many articles were 
desired, but most of all a radio and an Oriental rug. A 
shopping tour showed that the Oriental rug would 
take all of the $100. But a satisfactory domestic rug 
could be bought for §40, leaving enough to bu} 7 a radio 
and several of the other articles desired. 

Such experiences illustrate the use of money as a 
measuring device. The family is able to compare the 
cost of shelter, a rug, a radio, and other articles be- 
cause it can express these costs in terms of a common 
denominator — that is, a money unit. It can also com- 
pare its total wealth and its total monthly income with 
the costs of things that are desired, because all of 
these can be expressed in a common unit. That com- 
mon unit is for us the dollar. 1 

When we think of money in this way we are thinking 
of it as a unit of measurement . It is like a foot rule, 
or a yardstick, or a pound weight. While it would be 
possible to express the comparative lengths of two 
poles, or the relative values of radios and rugs, in 
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terms one of the other, it is far more convenient to use 
a standard measuring unit in terms of' which each 
may be expressed. 

Money calculations determine to a very consider- 
able degree the kind and methods of work which go on 
in our economic system. A farmer, for example, is 
considering whether to plant corn or oats in a certain 
field. He estimates in money terms the probable re- 
turn for each type of crop and the cost of growing 
each, and puts in the crop which he believes will yield 
the best money results. In the same way manufac- 
turers calculate the cost of using machines as against 
workers for performing certain operations. They meas- 
ure the money cost against the mone} 7 returns. 

Money measurements also help in carrying on bor- 
rowing activities ( see Credit). A fanner in the corn 
belt, for example, believes that if he could buy 50 
cattle in the fall, he could, after feeding them for a 
year, sell them at a net profit of 10 per cent. A banker 
is willing to lend him the money to buy the cattle on 
the agreement that the farmer will repay the money 
plus an additional amount. The banker calculates in 
money units how much additional payment he be- 
lieves will compensate him for not using the money at 
the present time. The farmer calculates in money 
terms whether he can afford to pay what the banker 
demands. Practically all debts represent similar cal- 
culations. 

It is not necessary for measuring purposes that the 
money unit in which the calculations are made shall 
be a coin. The gold dollar served for man} 7 years as 
our standard unit of value, though it was not a coin. 
Our gold dollar, until 1933, meant a quantity of gold 
of a certain weight (25.8 grains) and fineness (nine- 
tenths gold and one-tenth copper alloy). What is 
necessary in using money for measuring purposes is 
that there be a definite concept of a unit of value. 

Money as a Medium of Exchange 

Now for an illustration of a second use of money. 
Suppose I have a work horse which I no longer need. 
I desire a riding horse. I may search for a man who 
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has a riding horse and who wants a work horse of equal 
value. If I find him an exchange may be made. But 
it is far simpler to work through a medium — that is, 
to sell my horse for money and with the money buy a 
riding horse. Thus I may bring about the exchange 
even though the man who has the riding horse does 
not want a work horse, or if the two are of very dif- 
ferent values. In other words, by having some common 
medium which everyone will accept , trading or exchange 
is made easy . When some type of article or commodity 
will be generally given in return for goods or services 
and will be generally accepted as payment for goods 
and services, that type of article or commodity is serv- 
ing as money in the sense that money is a medium of 
exchange. A government may declare that a certain 
commodity, or representatives or tokens of it (such as 
nickels and pennies), shall be taken as payment for 
debts. A government thus makes the designated 
money legal tender. 

Barter, which is direct trading without money, is 
supposed to‘ have existed in many parts of the world 
before money was thought of. Even now barter has 
not completely disappeared. The price of many new 
automobiles is paid in part with old automobiles, and 
real estate deals are often in part “trade-ins.” Such 
barter is nearly always preceded by an agreement as 
to the money value of the things to be traded. 

To appreciate the importance of money as a medium 
of exchange, we must recall the extent to which we 
today carry on production by division of labor — 
specialization. Only a few people produce completed 
articles. Most of us contribute only some part of a 
specialized article or service. We have to exchange our 
specialized contributions, which often have no tan- 
gible form, for the many things we use. The values of 
these goods and services are measured through cal- 
culations made in money units. Without money, we 
could hardly have so high a degree of specialization, 
which is an extremely efficient way to produce goods. 

Money as a Store of Value 

There are several ways in which one can “store up” 
savings. One way is to buy durable goods, such as 
buildings or land. A second is to accumulate claims 
against the future income of others. This may be done 
by lending money to individuals, or by buying bonds 
or stocks of corporations, or by buying fife insurance, 
or by putting money into a savings bank. A third way 
is merely to keep the savings in the form of money. 
Money thus used is said to be serving as a “store of 
value.” The difference between this last way of saving 
— “hoarding,” it is sometimes called — and other 
methods of storing up values, is that the money can 
be spent at any time. It is a claim, so to speak, against 
the products of the community in general, whereas 
purchases of securities, deposits in banks, and loans to 
individuals are claims against corporations or persons. 

Types of Money 

Primitive races have tried all sorts of commodities 
as money. Some of these commodities have been 
things having no intrinsic value except from their use 
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as money. Shells, beads, tobacco, furs, skins, hatch- 
ets, salt, rice, tea, dates, and ivory are among the 
types of money used by primitive peoples. Sparta 
used iron; many nations have used copper or brass. 
The early Romans, as have many other peoples, meas- 
ured their wealth in cattle, and their word for “money” 
was pecunia , from pecus (meaning “oxen”). White 
and purple “wampum” beads, made of sea shells, 
were the money of the North American Indians, as 
cowry shells were of the natives of Africa and Hindu- 
stan ( see Shell) . The value of this shell money was due 
at first to its attractiveness as ornaments, but it was 
greatly increased by its usefulness as money. The 
Assembly of Virginia passed a law in the 17th century, 
declaring that tobacco could be used to pay taxes and 
that creditors must accept it when it was offered in 
payment of debts. 

Metals, it was found, make the most satisfactory 
money. Silver or gold, or both, came to be used for 
large payments, and copper for smaller payments. In 
modern times, except in China and a few other places, 
copper has ceased to serve as “standard money,” 
though it is widely used for “token” coins. These are 
coins which owe their value usually to the fact that the 
government will redeem them in standard money. 

Gold and silver have many advantages over most 
commodities which have been used for money. They 
are easily recognizable, and can be cut or molded or 
hammered into ingots of convenient size. They do not 
deteriorate with age, and are not easily damaged or 
worn. Their value is high enough so that amounts 
suitable for ordinary transactions are easily handled. 
And finally they are more stable in value than are 
most commodities, because the demand for non- 
monetary uses is steady and the supply in existence is 
so large that it is not affected much by sudden changes 
in production. They are not perfect in this respect, 
however; they do undergo considerable and very 
annoying changes of value. 

The Invention of Coinage 

At first gold and silver passed by weight, as gold 
dust often does still in mining communities. Several 
of the common units of money were originally names 
of weights — as the Hebrew “shekel,” and the Anglo-' 
Saxon “mark,” 'the later English “pound,” the older 
French “livre,” and so on. Indeed, coinage was orig- 
inally merely a way of certifying to the weight and 
fineness of an ingot of precious metal, so that pay- 
ments could be made by count. The earliest known 
coins were those of the Lydians in Asia Minor, dating 
from the 7th century b.c. China and India may have 
had coins even earlier. Even after coining began, the 
coins were often weighed, because dishonest people 
clipped or filed the coins to obtain the particles of gold 
or silver. It is to prevent such “theft” that modern 
gold and silver coins are made with raised and 
“milled” edges, which show plainly any clipping or 
filing. 

After the invention of coinage, probably the most 
revolutionary step in the development of money sys- 
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There are almost as many kinds of money as there are ways of spending it. Here are only a few examples from people widely 
separated in geography, time and degree of civilization: 1. Feather money of Santa Cruz (valuable feathers woven into this form for 
convenience in handling as articles of commerce). 2. Ancient Greek coin, City of Syracuse. 3. Gold sovereign of Henry VII. 
4. Spanish coin, cut into halves and quarters for use as fractional currency by Peru. 5. Swedish square money, 17th century. 6. Lira 
issued by Pope Pius IX. 7. Cowry shell. 8. Wampum, used for ornamental purposes. 9. Coin of the City of Amphipolis (Greek). 
10. Head of Hermes, God of Commerce, on the coin of Sybrita, a Cretan City. 11. Coin of Alfred the Great. 12. Chinese Cash. 
13. Roman republican coin, Octavian (afterward Augustus). 14. Twenty franc “Hapoleon” 1812. IS. Ten-dollar note of the 
* Confederacy. 
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terns was the introduction of credit currency {see 
Credit). In the ancient world, and throughout the 
Middle Ages, money circulated on the basis of its 
metallic content, real or supposed. True, kings some- 
times took advantage of their power and “ debased” 
the currency by putting out new coins smaller than 
those issued in the past or by putting in more alloy; 
thereby they cheated their creditors when government 
debts were paid, and incidentally gave all other 
debtors something at the expense of their creditors. 
But in the early modern period it was discovered that 
a 'promise to pay money, if there was general confidence 
in the maker of the promise, would serve most of the 
purposes of real money. Goldsmiths, merchants, and 
money lenders began to issue notes — written promises 
to pay cash on demand — and found that, if they were 
scrupulous about redeeming these notes when de- 
manded, very few people asked for redemption. This 
“credit currency,” being in the form of paper, was 
more convenient and safer to handle than the gold for 
which it could be redeemed. It was also less expensive 
to transport and to store. The issuing of such bank- 
notes became one of the important activities of the 
banking business. 

Another form of credit money is the bank deposit. 
The banker merely gives a receipt for money deposited, 
and allows his customers to transfer these deposits 
among themselves by instructing him to transfer 
amounts from one account to another {see Banks and 
Banking). 

Governments, as well as bankers, issue paper 
promises to pay gold or silver on demand. Sometimes 
they have observed their obligations scrupulously, 
keeping large reserves of coin on hand for redeeming 
their notes, and never making the issuance of new 
paper a method of paying current expenses without 
taxation. Such governments are said to have “ sound ” 
money. Other governments have made a practise of 
issuing notes without having the gold or silver to back 
them, and without providing for the retirement of the 
notes. Such currencies fluctuate greatly in value and 
cause great risks to business men and losses to every- 
one. 

What Inflation Means 

Temporary issues of paper money which will soon be 
retired out of taxes have been used successfully by 
many countries. But frequently governments which 
use this method of financing find that their revenues 
never catch up with their expenses. The paper begins 
to go down in value as increasing amounts of it are 
offered in the market for goods; in other words, prices 
of most commodities rise. The rise in prices increases 
the expenses of the government and an increased issue 
of paper is required. Presently people get alarmed and 
try to spend their money more quickly than usual for 
fear it will lose more of its value. This puts prices still 
higher. So the situation grows worse and worse. 

Such a situation is called fiscal inflation. Sometimes 
in the past the inflation has proceeded to great 
lengths. In American Revolutionary days the Con- 
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tinental Congress issued vast amounts of paper 
money, which depreciated so rapidly that the saying 
“not worth a Continental” was used to express the 
worthlessness of this money. Much the same thing 
happened after the Civil War. The government had 
issued great numbers of “greenbacks,” not redeem- 
able at their face value in gold. These notes declined 
in value until $300 in paper money was worth only 
about $100 in gold; and it was not until 1879, by the 
Resumption Act of 1875, that the government re- 
sumed “specie payments,” that is, undertook to re- 
deem greenbacks dollar for dollar with gold. After the 
first World War several countries passed through 
most amazing inflations; Austrian currency went to 
1/70,000 of its pre-war gold value, Germany's to 
1/1,000,000 of 1/1,000,000. Such practises result in 
the financial ruin of thousands of people who have 
wealth in the form of money or claims to money. 

Bimetallism and “Free Silver” 

In the 19th century various countries, of which the 
most important were the United States and France, 
had a system called bimetallism , under which gold and 
silver were both recognized as standard money at a 
fixed ratio of one to the other. In France for many 
years gold and silver were both standard money, 15J^ 
ounces of silver being considered equivalent to one 
ounce of gold. In the United States the ratio was 
15 to 1 down to 1834, then 16 to 1 down to 1873, when 
the silver dollar was dropped. 

Bimetallism can work successfully only if the ratio 
of the value of the two metals in world markets stays 
very close to that fixed by law. If the market ratio 
is not the same as the money ratio, people tend to 
make all their money payments with the cheaper 
metal and withdraw the dearer one for non-monetary 
use or for export, just as where there is a single 
standard, they tend to pick out the heavier coin for 
melting and for export, and keep the lighter ones for 
circulation. This tendency of the cheaper money to 
drive out the dearer is known as “ Gresham's law.” In 
the United States the legal ratios were too far from 
the market ratio. The result was that down to 1834 
the country was in effect on a silver standard, and 
since then it has been in effect on a gold standard, 
except for considerable periods when both gold and 
silver were supplanted by “credit currency,” as in 
1933 and the following years. 

The coinage of silver has often been a stormy question 
in American politics. “Free silver” advocates want 
the free and unlimited coinage of silver, at a fixed 
ratio with gold, for anyone who brings the bullion to 
the mint. They argue that this policy would benefit 
the country by raising the price of silver, and by rais- 
ing prices generally as the result of increasing the 
amount of currency. 

Monetary Systems before the First World War 

In the late years before the World War of 1914r-19I8 
the money systems of the world fell into three prin- 
cipal groups: gold currencies, silver currencies, and 
irredeemable paper currencies. * 
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The gold standard countries, which included all the 
leading commercial and industrial powers, used paper 
money and silver and copper and nickel coin alongside 
their gold coinage, but the paper and the minor cur- 
rency (called token coinage) had the same purchasing 
power as gold, because it 
was possible for any one to 
get gold in exchange for 
these tokens, to use it freely 
for industrial purposes, to 
hoard it, or to send it out 
of the country. Since each 
money unit of the gold 
currency countries was re- 
deemable in a fixed amount 
of gold, the currencies of 
all these countries were 
tied together in terms of 
value. The number of dol- 
lars which could be had 
for a pound or a franc or 
a lira varied only by a small 
amount, which represented 
at the most the cost of 
shipping gold in one or the 
other direction ( see Foreign 
Exchange). 

The silver standard coun- 
tries, of which the most 
important were China and 
Persia, had similar sys- 
tems. The relationship of 
their currencies to the gold 
currencies varied with 
changes in the market val- 
ue of silver. Finally there 
were the countries with so- 
called irredeemable paper, 
or fiat, currencies. Austria 
and Italy were examples. 

In these conversion into a 
commodity was not pro- 
vided. In practise, how- 
ever, the currencies of these countries were redeemable 
at fixed rates for purpose of international payment, 
with the result that their values in terms of foreign 
gold currencies remained stable. (For a table of foreign 
monetary units, see Money in the Fact-Index.) 

Some Postwar Changes 

In the first World War all countries stopped gold 
payments and used paper currencies, but after the war 
the gold standard came back in the United States, in 
nearly all European countries, and in some others. 
The new gold standard differed from the pre-war 
standard, however, in several important respects: 

1. Gold coin was no longer used (except to a small 
extent in the United States, in Switzerland, and in 
Holland). 

2. Paper money was used in vastly increased 
amounts. 


3. In certain important countries, England, for 
example, paper money was redeemed only in gold bars, 
of the value of about $8,000, suitable for international 
shipments, but too large for convenient domestic use. 

4. A considerable number of countries operated on 
the so-called “gold ex- 
change standard.” In such 
a country the note-issuing 
institutions have the op- 
tion of redeeming their 
notes either in metallic 
gold or in written claims 
to the money of countries 
operating on a full gold 
standard. The advantage 
in this scheme was that a 
country which practised 
it could keep deposits in 
the banks of foreign cities 
and draw interest on them, 
instead of keeping large 
deposits of gold idle at 
home. 

5. There was much 
more anxiety about cur- 
rencies, and special agen- 
cies — central banks or 
treasury bureaus — were 
entrusted with the respon- 
sibility of “controlling” 
the currency by increasing 
or decreasing the amount 
according to the supposed 
needs of the country. (See 
also Federal Reserve 
System.) 

Some Problems of the 
Value of Money 
The value of any article 
expressed in terms of 
money is called its price. 
The value of money is not 
stated as a .price, since 
that would. only be stating the value in terms of itself.' 
The price of standard money, if we used the term, 
would never vary; but when its value goes up, the 
prices of other things fall; and when it loses value, other 
prices rise. As prices of different commodities do not 
move just alike, it is customary to measure the changes 
in the value of money by taking an average of the 
prices of a large number of commodities. Such an 
average is called an index number. A succession of 
such averages for different dates is called a series of 
index numbers. By looking at such a series one can see 
the changes in the value of money for that period. 

There has been much dissatisfaction with the pre- 
war gold standard and still more with the post-war 
standard because of the instability of the value of 
money, as shown by index numbers. The dollar or 
pound or franc or other money unit is satisfactory 



TYPES AND AMOUNTS OF MONEY 
IN CIRCULATION IN THE UNITED STATES 

Note: The amount of money in circulation varies with 
fluctuations in business conditions. After the first World War 
the normal amount was about 5^ billion dollars. Increased 
expenditures during the second World War brought the amount 
to about 15 billion dollars. The table shows how this amount is 
divided among the different kinds of money, including issues 
still circulating but obsolete. 

1. Metallic Money 

Gold coin (no longer legally in circulation) doubtful 

Silver dollars $ 74,000,000 

Subsidiary silver coins 565,000,000 

Minor coins 227,000,000 

2. Paper Money 

U. S. Notes (greenbacks) 327,000,000 

Promises of the United States to pay on demand, first 
issued in the Civil War; backed by a gold reserve of over 
35 per cent, but gold cannot be demanded in payment 

Federal Reserve notes 11,667,000,000 

Promises of the Federal Reserve banks to pay on demand; 
backed by commercial paper and a minimum gold reserve 
of 40 per cent, but gold cannot be demanded 

United States Treasury notes of 1890 1,000,000 

A small remnant of an obsolete issue 

Gold certificates 58,000,000 

Issued as certificates of ownership of gold held dollar for 
dollar in the Treasury for their redemption; possession 
now illegal, except as authorized by the government for 
bank reserves and foreign exchange 

Silver certificates 1,731,000,000 

Like gold certificates, but legal for general circulation; 

usually acceptable as equivalent of “gold base” money; 
but, in the last resort, their value depends upon the value 
of silver 

National bank notes 136,000,000 

Promises of the national banks to pay, backed by govern- 
ment bonds deposited with the Treasury; the Treasury 
called the bonds for redemption in 1935, taking over the 
obligation to pay, and retires these notes as received 

Federal Reserve bank notes 18,000,000 

Like national bank notes, except issued by the Federal 
Reserve banks; being retired as rapidly as received 

3. Bank Deposits extremely variable 

Represented by credits on the books of banks; payable in 
currency or by honoring checks 
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Making Paper Money 


MONEY 


enough for comparisons which do not involve time. 
But, when we want to compare the value of one thing 
as measured today with the value of another tiling as 
measured last week or next }'ear, our comparisons are 
colored by the fact that the value of the money unit 
itself changes. Changes in the value of money not 
only change arbitrarily the relations of debtors and 
creditors, but they bring about serious changes in the 
real incomes of people whose salaries or wages are fixed 
by law or custom so that they cannot readily be 
adjusted to new conditions. 

Attempts have been made to work out a system of 
money which would be more stable than any of the 
standards used in the past. Among them is the sug- 
gestion of Prof. Irving Fisher, that the weight of the 
gold dollar should be increased when prices as shown 
by an index number are rising, and lowered when they 
are falling. Thus the value of the dollar (at least as 
shown by the index number), instead of its weight, 
might be kept stead}*-. Others have urged that the 
same end be accomplished by changing the amount 
of bank credit which will be permitted to rest on a 
given amount of gold or other reserve money; or that 
interest rates be controlled so as to control the amount 
of bank credit indirectly. A system under .which the 
value of the currency is controlled by these indirect 
methods, without any direct redemption in precious 
metal, is called a managed currency system. Specialists 
disagree as to the practicability of such systems. 

America’s “Managed Money” Experiment 

In 1933 the United States embarked on a managed 
currency experiment; the government abandoned gold 
redemption and called in all the gold and gold certifi- 
cates. Later in the year it began buying gold and 
silver at premiums above the former mint price of gold 
and above the market value of silver. In the summer 
of 1934 silver purchases were greatly expanded, but at 
the same time the currency was again tied to the gold 
standard currencies at 60 per cent of the former gold 
level, by methods very similar to those in use before 
the war, though no gold was released for domestic use. 

The immediate purpose of the new currency system 
was to raise prices. This was considered desirable for 
three reasons: First, there was the belief that it would 
give relief to the debtor class, many of whom had bor- 
rowed money at a time when their services commanded 
a much higher price than they did later; second, it was 
hoped that the rising prices would stimulate greater 
business activity because they would give business 
men, at least temporarily, higher profits /and third, it 
was believed that a country with a depreciated cur- 
rency could compete more effectively in foreign 
markets. 

The basis for this last belief can be illustrated by 
the situation of an American manufacturer who sold, 
say, in the French market. If he would get the same 
number of francs for his product as he got in 1932, 
and could sell those francs for a larger number of dol- 
lars, he was in a better position to compete for the 
French market unless his wage bill and other costs 


had risen proportionately. As wages particularly tend 
to rise more slowly than the prices of goods, selling 
abroad was, it was believed, likely to be more advan- 
tageous than before. 

In a short time prices rose, profits increased, and 
the exchange value of the dollar fell, as had been 
expected. But this managed-money experiment was 
complicated by so many other factors that it is hard 
to estimate its success. With the political and eco- 
nomic upheavals which convulsed Europe for a decade 
and finally resulted in another great war, gold poured 
in from other countries until by 1940 the United 
States Treasury had more than 70 per cent of the 
world supply of monetary gold. 

How Our Money Is “Made” 

All United States money is coined or printed by the 
Treasury Department. Coins are minted by one of the 
mints (see Mint, United States). Paper money is 
printed by the Bureau of Engraving and Printing, at 
Washington. The original or master plates are en- 
graved on steel. Since steel engraving is almost a lost 
art, the bureau has to train its own engravers. Each 
man specializes on one part pf the process. Some 
engrave only the pictures or portraits (which are never 
of living persons); others do the lettering; and still 
others engrave the intricate borders. (See Engraving.) 

When the plate has been engraved, it is hardened, 
and electrotype plates are made from it for printing. 
(See Electro typing.) These plates are coated with a 
thin deposit of chromium, one of the hardest known 
metals, which gives a very sharp impression and lasts 
much longer than the hardest steel. 

The paper on which the notes are printed is specially 
made at Dalton, Mass. It is made of a mixture of 
linen and cotton. Embedded in it are colored fibers of 
silk, nylon, or other synthetic material. Some of the 
fibers can usually be seen in a bill when held to the 
fight. From 1861 to 1928, United States currency 
was of the uniform size of 7 ^ by 3-|- inches. In 1928 
the size was reduced to 6^- by 2-j-g- inches. 

Every year the government “money factory’ 5 has 
to print more than 1,000,000,000 bills — enough to 
make a 50-car trainload. The average fife of a bill is 
only about a year (less for dollar bills) ; so four or five 
tons of worn and dirty bills come back to the Treasury 
for redemption every day. When they have been can- 
celed, they are destroyed in a machine called a 
“macerator,” which chews up a million dollars at a 
mouthful. Some of the pulp is sold and used in 
making pressed paper articles. The rest is burned. 

If you tear, burn, or otherwise damage paper cur- 
rency, you can redeem it at its face value if three- 
fifths of the note can be sent to the Treasury, and at 
half its value if less than three-fifths but more than 
two-fifths is returned. 

The seal on United States paper money, bearing in abbre- 
viated form the words Thesauri Americani Septentrionalis 
Sigillum , or “Seal of the Treasury of North America,” is a 
relic of the days when it was hoped that Canada would join 
the United States. One-dollar bills issued since 1935 also 
bear the two sides of the Great Seal of the United States. 
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TMs typical Mongolian village lies on the edge of a meadowland watered by streams from the mountains in the distance. 
Gathered about the yurts, or movable homes, are the flocks of sheep and goats which provide the Mongolian nomad with 
his living. They furnish his food — mutton, milk, cheese, and butter — his clothing, and the covering for his shelter. 


M ONGO'r TA JTicrhnrmrl Extent . — Estimated area of all Mongolia, more than 1,000,000 c r> i • i 

LMNCjU La A. amia square miles. Area of the Mongolian People’s Republic (Outer of Pennsylvania alone, 
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about 2,000,000, mostly Mongols. Area of the Republic of Tannu- _ _ ..... 
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Products. — Wool, hides, furs, meats, horses and other live, stock; . . ^ 

from Inner Mongolian farming lands, oats, wheat, buckwheat, mountains WTing most OI 


1VJ - encircling mountains 
in the heart of Asia lies 
one of the oldest and least 
known lands on earth. 
Over its cold, dry, wind- 
swept plains the Mongols, 
mounted on tough ponies, 


average, about 4,000 feet 
above sea level. Its cli- 


changeable, and also dry, 
because the surrounding 

•nnr.n-n t, 4+L xi * T , n^i rroaucis . — wool, nines, turs, meats, norses and other live, stock; , . . , ? 
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and herds, as they did k S&^ y n be B a a n t s or Khoto' (formerly TXrga), capital of moisture out of the 

centuries ago m the days Mongolian People’s Republic; Kysylchoto or Krasny, capital of winds. The main basin is 
Koiv,™ +1,0,, koo„™o +1,0 Tannu-Tuva; Kalgan, Inner Mongolia. • _i j j _au 


centuries ago in the days Mongolian People’s Republic 
before they became the Tannu-Xuva; Kalgan, Inner It 

terror of the civilized world. But now the tables are 
turned. Bleak Mongolia's strategic position has made 
it a factor in the ambitions of Russia and Japan, for 
it lies between Siberia on the northwest and north, 
Manchukuo on the east, and China and Chinese Tur- 
kestan on the south and southwest. Its more fertile 
lands to the south have drawn swarms of peasant 
settlers from China. Caught in the grip of those 
rivalries, Mongolia has in recent times experienced 
terror and slaughter such as the Mongols themselves 
visited upon Asia and eastern Europe in the 13th 
century. (See Mongols.) 

Geographically, Mongolia is a somewhat flat upland 
encircled by mountains and highlands. It has never 
been surveyed accurately, and no census of its popu- 
lation has ever been taken; but the estimated area is 
somewhat more than a million square miles, or as much 
as all that part of the United States east of the Missis- 
sippi River, with Minnesota, Iowa, and Missouri add- 
ed. Yet the entire population is estimated to be scarcely 
more than 7,000,000, or less than that of the state 


plentifully ridged with 
chains of hills and low mountains. It is seamed with 
rivers, more plentifully in the northwest than else- 
where. Many of the rivers empty into salt or brackish 
lakes without outlet. Along the ancient caravan 
routes across the Mongolian plateau are wells, some 
dug hundreds of years ago. Without these wells, 
travel would be impossible. 

Transportation and Communication 
Russia and Japan are interested in this vast region 
largely because railroads might be built across it to 
connect with the Trans-Siberian, the Trans-Sib, and 
the Manchurian lines. Ulan Bator (Urga), the capi- 
tal of Outer Mongolia, has airplane service to the 
Soviet Union, and radio and telegraph service. Else- 
where the mail is carried by horsemen; relays of horses 
are kept at post stations for their use. Trade goods 
are transported mostly by pack animals or in heavy 
carts drawn by bullocks or camels. Automobiles can 
be used, even without roads, over great stretches of 
the flat, dry country; at times a motor service has 
been maintained in summer between Ulan Bator and 
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Life on the Gobi 


Kalgan, the starting point for caravans on the border 
between China and Inner. Mongolia. But automobiles 
must remain few until gasoline becomes cheaper. 

Political and Natural Divisions 
Its natural features divide Mongolia into three 
parts — northwestern or Outer Mongolia, south- 


MOVING DAY AMONG THE NOMADS 



Frequent moving days make the Mongol an expert at taking 
down or setting up his dwelling. Here we see a man attaching 
the sticks for the sides of the conical roof, while his wife holds 
the top piece in place with the center pole. Strips of felt over 
sides and top will complete the yurt, and the whole task takes 
only a half hour. The basket in the foreground is used for argul, 
the Mongol’s only fuel. Beyond the basket is a water cask. 


eastern or Inner Mongolia, 
and the Gobi between. 

All Mongolia was, at least 
nominally, a part of China 
until recent years. But 
now the Mongolian Peo- 
ple's Republic, a new semi- 
independent state domi- 
nated by Russia, occupies 
most of Outer Mongolia. 

The northwestern corner 
of Outer Mongolia was 
nipped off to make the 
republic of Tannu-Tuva, 
which is also a semi-inde- 
pendent state under Rus- 
sian control; and a large 
slice from its eastern end 
was added to Manchukuo. 

Inner Mongolia has like- 
wise lost its eastern province, Jehol, to Manchukuo, 
and the political status of the remainder (composed 
of the provinces of Chahar, Suiyuan, and Ningsia) is 
at present confused and uncertain, though it is still 
nominally Chinese. The boundary between the Mon- 
golian People's Republic and the Inner Mongolian 
provinces runs an ill-defined course through the Gobi. 

Outer Mongolia is like A n ingenious way 

Siberia in its forested F r • " 

mountains to the north- | 
west, its broad rich grassy 
steppes or prairies to the 
east, and its climate, with 
extreme differences be- 
tween summer and winter. 

Inner Mongolia, separated 
from North China and 
from the Gobi respectively I 
by mountain 
more like 
grassy 

with desert and poor 
steppe land. It shares 
with China the southeast- 
ern summer monsoons. 

In some places these bring 
enough rain for farming. 

The broad shallow basin of the Gobi is poor steppe 
land rather than true desert; in fact, gobi is the Mon- 
gol name for any broad expanse of nearly flat coun- 
try. Thinly covered with gravel and sand, scoured by 
high winds, seldom visited by rains, it yet nourishes 
a scanty growth of wiry grass, thorny bushes, and low 
sagebrush. This poor fare supports gazelles, wild 


asses, and many other wild creatures, as well as the 
camels and other domestic animals of the Mongols. 
Hundreds of miles apart stand a few stunted trees, two 
centuries or more old. They evidently started to grow 
when the land had more moisture than it does at 
present, for no young trees or saplings exist. 

Fierce winds seem to 
blow forever here, with 
now and then a twisting 
“ wind-devil" that covers 
everything with dust and 
sand. The heat of the 
summer sun smites 
through the dry air to 
make the bare rock al- 
most blistering hot. 
Through the same dry air 
in winter the heat of the 
land radiates and is lost, 
and temperatures may fall 
to— 40°F. 

The Gobi, poor and 
bare as it seems, is rich in 
relics of past land life. 
That is because through 
most of geologic time, the 


OF MAKING FELT 

■ — ™ — 1 



Felt making seems to be a community business. First the Mon- 
gols spread a thick layer of sheep’s wool, loosely twisted, on a 
strip of felt and soak it with water or whey. After placing a 
second felt strip over it, they roll the whole thing on a pole, 
wrap it in cloth, and bind it firmly. Then they attach ropes to 
the end of the pole and a camel or a horse drags it over the plain 
for an hour or two to pack the wool into felt. 


region has escaped being covered by the sea, and land 
plants and animals have flourished continuously. 
Here even now are more wild animals than may be 
found in the northern forests. Here scientific expedi- 
tions under Roy Chapman Andrews found relics of 
the mysterious Dune-Dwellers, an ancient people who 
lived long before the dawn of history; the bones of a 

baluchitherium, hugest of 
known mammals; dino- 
saur eggs, and seven skulls 
of a rat-sized creature, the 
oldest known true placen- 
tal mammal ( see Explora- 
tion). 

In the Gobi and in the 
less fertile parts of Inner 
Mongolia, the Mongols 
live a nomadic life. Find- 
ing water is the Mongol's 
greatest problem. He sel- 
dom uses precious water 
to wash his body or his 
clothes; he licks his dishes 
clean with his tongue. As 
water and pasture fail in 
one locality, he must move 
his herds elsewhere; so 


he uses a movable dwelling, and makes his utensils of 
wood instead of breakable earthenware. The rainfall 
of between 8 and 12 inches a year supports steppe 
grass, but agriculture is impossible over most of the 
country. This suits the Mongol perfectly, for he de- 
spises a farmer's life, and likes to wander with his herds. 
From their herds the Mongols get almost everything 
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[ Fortunes Carried in Headdresses 


MONGOLIA 


THE MOUNTAIN-RIMMED, OPEN SPACES OF MONGOLIA 



This map shows the nature of the Mongolian country, and the political boundaries, as well as they can be determined. Inner Mon- 
golia shows the Chinese division into three provinces; but Chinese control at best is shadowy. Mongolia may be thought of as a 
great plateau, lying about 4,000 feet above sea level and bordered on three sides by mountain ranges. 


they need. The sheep furnish mutton, cheese, butter, 
sheepskin clothing, and wool for making the felt used 
to cover their movable homes, or yurts, and for bed- 
ding. Goats are kept, and in a few localities outside 
the Gobi the Mongols raise cattle. Most of the cat- 
tle are traded or sold, for the Mongol prefers mutton 
to beef. He uses milk from mares and cows to make a 
fermented drink, kumiss. The shaggy winter coats of 
the two-humped Bactrian camels are plucked when 
the hair starts to shed in June; much of this hair 
eventually is used in American coats and blankets. 
Wood is scarce, except in the north; so the Mongols 
burn the dried droppings of animals, called arguL . 

Dress and Customs of the Mongols 

Sheepskin is the regular garb in winter, cotton 
cloth in summer. Both men and women like to dress 
in gay colors. On festal occasions the women wear a 
gorgeously ornamented headdress. In the Chahar 
region of Inner Mongolia, this is a net of coral and 
silver. The women of Outer Mongolia dress their hair 
in huge grotesque bows like the horns of a mountain 
sheep. It is said that a Mongol's wealth may be 
judged by the jewels in his wife's headdress. 

Furs, hides, wool, camel's hair, and animals are 
bartered for foreign luxuries like tea, flour, sugar, 
tobacco, the cotton cloth used for tents and summer 
clothing, saddles, boots, and jewelry for the women. 
Camels are used to carry loads and draw the high- 


wheeled carts; but Mongols rely mostly upon horses 
for transportation. Boys learn to ride at four. A 
Mongol's stiff boots make walking uncomfortable; 
he jumps on his pony to go a hundred yards. 

The men and boys love to race their horses over 
courses five, ten, or even twenty miles long, beating 
the animals the whole way. A fast pony means a for- 
tune to a Mongol,' and Mongolian ponies are famous 
for their speed and hardiness. Mongol horsemanship 
is seen at its best when a rider captures a wild horse. 
He stands upright in the stirrups and carries an odd 
sort of lasso, a long pole with a loop of rope on the 
end. When he nears the wild horse, he takes the reins 
in his mouth and uses both hands to throw the lasso 
loop over the wild horse's neck. 

The distance between wells is so great that loss of 
one's pony may mean death. Therefore, as in the pio- 
neer West in the United States, death is the penalty 
for horse-stealing. 

Next after horses to ride, the Mongol needs dogs, 
the more savage the better, to guard his yurt or car- 
avan. These are usually large Tibetan mastiffs, but 
may be smaller mongrels. These dogs are man-eaters, 
and will attack a stranger on sight. 

Character of the P eople 

Desert or nomad life is hard and encourages igno- 
rance and dirt. But the Mongol enjoys his life, and 
achieves a rude plenty which is far better than the 
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poverty-ridden life of Chinese peasants. Like most 
desert dwellers, Mongols are hospitable, fun-loving, 
and self-reliant. They have no chance to grow “soft.” 
Babies two or three years old will run about naked 
in a wind which would make an American shiver inside 
a fur coat. Though, to the casual stranger, Mongols 
may seem lazy, they take necessary hard work uncom- 
plainingly. Children five 
or six years old begin to 
herd sheep and goats; a 
little later they may 
spend long nights alone 
in the desert herding cat- 
tle and ponies. Mon- 
golian women are as in- 
dependent as the men, 
and do all the milking as 
well as the cooking. 

Mongols, like the 
Chinese, belong to the 
so-called yellow race; but 
the tastes and habits of 
Mongols and Chinese 
are so different that 
there is very little racial 
intermixture. Where the 
Chinese farmer comes in, 
the Mongols move on, as 
American Indians moved 
on when the white men came. Many Mongols strik- 
ingly resemble Indians in appearance and nature. 
Such people have little use for fixed dwellings. Only 
temples, monasteries, and the principal buildings of 
the few towns are solid wooden structures. Towns 
may grow up as trading centers and vanish again as 
the people drift to new pasture lands. Many towns 
marked on maps of Mongolia are little more than 
camp grounds, only occasionally filled with tents. 

Land Held in Common by Tribes 
Where ancient tribal customs are still followed, 
land belongs not to the individual but to the tribe. 
The tribe has its regular seasonal grazing grounds, 
and within these limits individuals and families have 
space allotted to them for the season. In Outer Mon- 
golia, before the foundation of the Mongolian Peo- 
ple’s Republic, the princes and the lamaseries or 
monasteries had become great landowners, and the 
common people had become little better than serfs. On 
the desert, and in poorer parts of Inner Mongolia, the 
original nomad freedom still prevails. A commoner 
may become rich and his children be educated, while a 
prince may be poor and his children uneducated. 

Lamas and the Lamaistic Religion 
The Mongols are not increasing in number. Many 
observers attribute this in part to the devotion of the 
people to Lamaism, a debased form of Buddhism from 
Tibet introduced among the Mongols some centuries 
ago. Every family wants to give at least one son to 
the Lamaist priesthood. The proportion of men thus 
withdrawn from ordinary family life is very great. 


The priests and monks, called lamas, may live in 
great lamaseries, or they may wander about the coun- 
try in their red or yellow robes, honoring various 
households with their presence. Some are intelligent 
and public-spirited men; most are ignorant and many 
are unprincipled. Both the lamas and the “living 
Buddhas,” holy men who are supposed to embody 

some attribute of the 
divine Buddha, exercise 
tremendous power 
among the people. 
Recent History 
After the Chinese 
Revolution broke out in 
1911, Outer Mongolia 
declared itself autono- 
mous, that is, independ- 
ent as far as internal af- 
fairs were concerned, 
and chose as its ruler the 
Living Buddha of Urga. 
After 1917 came a period 
of banditry and savage 
attempts by the Chinese 
to reassert their sover- 
eignty, and by the mad 
White Russian, Baron 
Ungern von Sternberg, 
to gain control. 

In 1921 Soviet Russian troops entered Outer Mon- 
golia and swept out both the Chinese and the White 
Russians. Under Russian influence the Mongolian 
People's Republic was set up with its capital at Urga 
(now called Ulan Bator), and the Tuvinian People's 
Republic (Tannu-Tuva) was established with its capi- 
tal at Kysylehoto, which the Russians call Krasny. 
The constitution of each of these states is formed on 
the soviet model; the lamas and princes have lost 
their claims to land and special privileges. Both 
states, however, still owe nominal allegiance to China. 

At the same time Chinese traders, who had hitherto 
held a rather oppressive monopoly of Mongolian 
trade, were excluded. The trade which had previous- 
ly flowed southeast over the old caravan trail from 
Urga to Kalgan and thence into China, was turned to 
run north from Urga to Kiakhta in Siberia. Russia 
gets practically all the trade of both the Mongolian 
People's Republic and Tannu-Tuva. Both export 
wool, hides, furs, meat products, and camel's hair. 
The Mongolian Republic imports from Russia a large 
number of commodities; grain, flour, and oil products 
are the most important. Tannu-Tuva imports chiefly 
textiles, metals, sugar, and oil products. While most 
of the people live by their flocks and herds, Russian 
influence, particularly in the Mongolian Republic, has 
promoted tanning and shoe factories, wool-washing 
plants, electric power plants, and other industrial 
concerns. Some coal and gold are mined. 

In the borderlands of Inner Mongolia, the rainfall 
is barely sufficient to permit cultivating such hardy 


LIVING SNUGLY IN A YURT 



Winter winds may howl but they do not penetrate the Mongol’s felt- 
covered yurt or his sheepskin gown made with the woolly side in. 
In the background we see the family shrine, which is always placed 
opposite the entrance. Models of Buddha, paintings of the wheel 
of life, and other scrolls of Lamaism may be found upon it. The 
brazier in the foreground is heated with argul. Its four prongs are 
intended to hold a great iron bowl, the Mongol’s only cooking pot. 
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crops as oats, barley, millet, and kaoliang. Here 
Chinese farmers have pushed the Mongol herdsmen 
from the best lands. Naturally the Mongols have 
grown more and more dissatisfied with Chinese rule. 
Therefore the Mongols of Jehol (eastern Inner Mon- 
golia) and of the Hsingan provinces of Manchuria, 
being promised self-rule under Japanese overlordship, 
willingly cast in their lot with the new state of 
Manchukuo ( see Manchukuo). 

Japan soon encouraged the rest of Inner Mongolia 
to seek separation from China. Japan hoped thus to 
set up a buffer state to shut Russia off from North 
China and protect Manchukuo against possible attack 
by Russia through Outer Mongolia. With financial 
and military aid from Japan, Prince Te Wang of 
Chahar forced China in 1934 to establish an Autono- 
mous Government of Inner Mongolia, which included 
virtually all the region. In 1937 Inner Mongolia re- 
nounced all connection with the Chinese government, 
and declared itself an independent state (Meng 
Chiang), headed by Prince Te. 

This extension of Japan’s influence westward clashed 
with Russia’s interest in Outer Mongolia (Mongolian 
People’s Republic). As earty as 1932 the two major 
powers gave armed aid to their puppet states in 
frontier skirmishes arising from border “ violations.” 
This “ undeclared war” repeatedly threatened to 
draw Russia and Japan into a major conflict. But 
in 1939 new problems created by outbreak of war in 
Europe forced Russia and Japan to sign an armistice 
and to take steps to arbitrate the border question. 
MONGOLS. The story of this nomad people of 
Central Asia is one of the strangest in history. A 
rude, almost unknown tribe or group of tribes, learn- 
ing the art of war in obscure struggles with each 
other and with their civilized Chinese neighbors, they 
suddenly blazed forth in the 13th century 7 - under bril- 
liant military leaders as conquerors of the best parts 
of Asia and eastern Europe, supplanting native dy- 
nasties in one great kingdom after another. Again 
and again, when the force and ability of the original 
stock seemed exhausted, fresh and vigorous offshoots 
renewed the career of conquest. Finally, after making 
the Mongol name a world terror for several centuries, 
they have sunk back again into gray obscurity pent 
within their historic homelands. 

Squat wiry horsemen, hunters, and herdsmen, the 
tent-dwelling Mongols roved over the cold mountain 
region south of Lake Baikal and the open steppes, 
much as the North American Indians roamed over the 
western prairies before the coming of white men. In 
the early 13th century Genghis Khan (1162-1227), 
having welded his wild tribes into a remarkably strong 
and efficient fighting machine, turned this army first 
against the neighboring Tatar tribes, which he amal- 
gamated with his own, and then against the already 
collapsing Kin dynasty of China. He took Peking in 
1214, and subdued all China except a small portion in 
the south. Then, turning his armies westward 
in 1219, like nightmare apparitions out of a dim 


land of fable, against peoples who had never heard of 
Mongols, he swept over Turkestan, Persia, and the 
southern part of the Grand Duchy of Kief in Russia. 
He died in 1227, at the height of his triumph, leaving 
an empire that stretched from the Amur River and 
the Yellow Sea to the Persian Gulf and the mouth of 
the Dnieper on the Black Sea. 

The lieutenants of his son and successor, Ogdad 
Khan, carried fire and sword through Georgia, 
Armenia, Bulgaria, Hungary, Poland, and nearly all 
Russia. They displayed, along with frightful ferocity, 
surprising knowledge of the political affairs of the 
invaded countries, and a command of military 
strategy quite beyond that of any European general 
of the time. The death of Ogdai, and troubles of a 
disputed succession, recalled the Mongol hordes to 
Asia and perhaps saved the rest of Europe. Hulagu, 
a grandson of Genghis Khan, exterminated the 
Assassin order in Persia, overthrew the cal if ate of 
Bagdad, massacring the inhabitants of the city (125S), 
and ravaging Mesopotamia. He destroyed its im- 
memorably ancient irrigation system, and so turned 
those fertile lands into a desert. Leaving famine and 
desolation behind, he continued on into Syria. 
Created governor of Persia by the Great Khan, 
Hulagu founded a dynasty of practically independent 
rulers, the Ilkhans of Persia, which lasted until 1353. 

The Reign of the Great Kublai Khan 

A brother of Hulagu, Kublai, who became Great 
Khan in 1260, completed the conquest of China and 
founded the Yuen dynasty, which ruled there until 
136S. Sovereign or overlord from the Black to the 
Yellow Sea, Kublai Khan was ruler over more human 
beings than had ever before owed allegiance to one 
man. The first of his race to evince traits of benevo- 
lence or magnanimity, or any interest in arts of 
culture, he had adventurers from as far west as Con- 
stantinople and even Venice among his ministers, 
generals, governors, envoys, physicians, and astron- 
omers. It was during the reign of Kublai Khan that 
the first reports of the wonders of “far Cathay” came 
to the ears of an astonished and incredulous Europe 
through the tales of the returned Venetian traveler, 
Marco Polo (see Polo, Marco). 

After the death of Kublai Khan the Mongol Empire 
fell apart into four, five, and then innumerable frag- 
ments; yet there was power even in its decaying 
members. The most important of these, besides the 
Chinese and Persian empires, was the “Golden 
Horde,” or empire of the western Kipchaks, which 
established a suzerainty over Russia which lasted 
until 14S0, when the, Grand Duke of Muscovy cast off 
the Mongol yoke. 

In the 14th century a Mongol chieftain of Turke- 
stan, said to be of Genghis Khan’s blood, though not 
a direct descendant, once more erected a huge 
“empire of desolation” covering Persia, Afghanistan, 
northern India, Mesopotamia, and the greater part of 
Asia Minor. This was Timur Leng or Tamerlane 
(Timur. the Lame), whose career was used by the 
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MONGOLS 


^[monitor and merrimac 


great Elizabethan dramatist Marlowe as the basis 
for his tragedy “Tamburlaine the Great.” His 
crowning achievement was his conquest of Asia 
Minor from the Turkish Empire through the defeat 
and capture of Sultan Bajazet I in 1402; but like their 
opponents these Mongols were 
of Mohammedan faith. Timur’s 
method of dealing with a rebel- 
lious city was to level it to the 
ground and sow barley on its 
site; pyramids of skulls were “his 
particular architectural fancy.” 

His power died with him in 1405, 
though his descendants for a 
time retained a shadowy author- 
ity in Persia. 

About a hundred years later 
one of Timur’s descendants, 

Baber (1483-1530), the exiled 
and outlawed ruler of a petty 
kingdom in what is now Russian 
Turkestan, became through a 
curious combination of pure 
chance, imaginative daring, and 
military ability the Moham- 
medan conqueror of northern 
India and the founder of the 
Mogul (Mongol) empire of India. 

Akbar, Baber’s grandson, who 
ruled India from 1556 to 1605, 
showed a genius for rule as well 
as conquest; more, he was a 
robust and broad-minded states- 
man who attempted to create a 
united India out of its unhappy jumble of warring 
races and religions. He was not merely one of the 
greatest of Indian rulers, but “one of the hinges of 
history.” In his reign England first entered into 
relations with India and he was “the Great Mogul” 
to whom Queen Elizabeth sent a letter. None of 
Akbar’s descendants came up to his stature or had 
his vision, though his grandson Arunzebe extended 
the limits of the Mogul Empire. But that power was 
internally decaying at Aurungzeb’s death, in 1707, 
and under his feeble descendants in the 18th century 
it fell into the hands of English rulers ( see India). 

The Mongols of the present day are one of the chief 
branches of Asiatic peoples. They are divided into 
the East Mongols, living in Mongolia and Tibet; 
West Mongols or Kalmucks, living in Mongolia and 
Siberia; and Buriats, living around Lake Baikal, 
Siberia. They are still tent-dwellers and nomadic 
herdsmen. Most of them are Lamaistic Buddhists; a 
few are Mohammedans; and the Buriats still hold to 
their ancient Shamanism. 

The name “Mongolian” was given to the yellow 
branch of the human family because the early stu- 
dents of anthropology took that people as typical of 
the yellow race. The designation of “Mongolian” is 
very unpleasant to such peoples as the Chinese. 


Mon'GOOSE. Every reader of Kipling’s ‘Jungle 
Book’ knows about Rikki-tikki-tavi, the mongoose 
(plural, mongooses) who showed such wonderful skill 
in killing the dangerous cobra snake. These small ani- 
mals belong to the ichneumon family, which is akin 


to the weasels, and there are a number of genera and 
many species, mostly in Africa and Asia. The 
Egyptian ichneumon was held sacred by the ancient 
inhabitants of that land, probably because of its use- 
fulness in killing the asp and other poisonous serpents. 

The Indian ichneumon or mongoose is a quick 
slender animal, about 16 inches long. In spite of its 
fierce disposition it is easily tamed. When intro- 
duced into the British island of Jamaica in the West 
Indies, the mongoose multiplied so rapidly as to 
become a serious pest, killing game, poultry, and 
birds, as well as the rats and snakes which are its 
natural enemies. With the destruction of birds, 
many insect pests increased greatly. Accordingly a 
law passed in 1902 made it a punishable offense to 
bring a live mongoose into the United States. Scien- 
tific name of mongoose, Herpestes mungo or griseus . 
MONITOR and merrimac. On the afternoon of 
March 8, 1862, five vessels of the United States Navy 
lay at anchor in Hampton Roads. Suddenly a queer 
object appeared coming from the direction of Nor- 
folk, Va., which was in possession of the Confederate 
forces. Men on board the Cumberland , one of the 
United States vessels, described it as “a long-shore 
meeting-house adrift.” Really it was a reconstructed 
United States ship, the Merrimac } which had been 


HOW THE MONGOOSE KILLS THE DEADLY COBRA 
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It is hard to explain the wild fury which takes possession of a Mongoose at the sight of a 
Cobra, that most poisonous of snakes. The little creature bristles and trembles with 
rage. Approaching softly, the Mongoose makes a feint, leaping forward and away. 
The Cobra strikes out again and again, but despite the snake’s lightning speed, the Mon- 
goose is quicker. Soon the Cobra becomes dazed and uncertain in its movements. At 
that moment the Mongoose closes in like a flash, seizes the snake behind that great hood 
and breaks its neck. The Mongoose frequently eats the Cobra’s head, poison glands and 
all. Although he is in no sense immune to the bite of the snake, when the poison is 
swallowed it does him no harm. 



sunk when the Norfolk navy-yard was abandoned at 
the beginning of the war. The Confederates had 
raised the vessel, cut off the sides, covered what was 
left with iron plates, and renamed it the Virginia. 
This was one of the earliest practical applications of 
armor to a warship. 

The queer-looking object steered straight for the 
Cumberland. It was met by a heavy fire, but 
when it reached the Cumberland , its iron beak cut 
through the side of the wooden vessel “as a knife goes 
through cheese.” The Merrimac next set fire to 
the Congress with red-hot shot from her guns. Then 
the queer vessel steamed away, expecting to return 
the next day and finish the work. 

But next morning the situation was entirely 
changed. Wien the Merrimac started towards the 
Minnesota , thinking to dispose of her as quickly as 
she had her two victims of the previous day, there 
suddenly appeared in her path a funny little object, 
about one-fourth the Merrimac* s size and resembling 


nothing so much as “a cheese-box on a raft.” This 
was the famous Monitor , a Federal ironclad designed 
by John Ericcson, a Swedish engineer. 

The fight between the two queer ships began at 
once and lasted for nearly four hours. The Monitor 
was more easily handled than the Merrimac, but her 
shots could not do much harm to the other’s iron 
sides. On the other hand, the Monitor’s single re- 
volving turret offered a hopeless target for her oppon- 
ent. Thousands of people stood on the shore and 
breathlessly watched the combat, the distance be- 
tween the vessels varying from a half-mile to a few 
yards. Finally the Merrimac, badly damaged, steamed 
away to Norfolk. 

This fight between the Merrimac and Monitor was 
one of the most important naval battles ever fought, 
for it made all the old navies useless. All countries 
now had to discard their wooden vessels and begin 
to build ironclads. As one man said, “The wood- 
en walls of England must now be turned to iron.” 


OUR ACROBATIC FRIENDS of FOREST and JUNGLE 



A Visit to the Tropics and the World’ s Most Playful Animals — The Tribes 
that Dwell in Monkey Land , Their Funny Looks and Queer 
Customs — Differences between Old and New World Monkeys 


It seems a pity that a monkey can only chatter or 
scream or scold, for he tries ever so hard to talk. 
Such a mischief he is, too! If he sees a chance he 
will snatch a little girl’s doll or a woman’s hat and 
tear it to pieces. He knows very well such behavior 
is naughty, for he scrambles out of reach of punish- 
ment, and chuckles with glee over the trick. It’s easy 
to forgive the little rascal, for the next instant he 
does something engaging. He cuddles his baby, or 
cracks a peanut like a squirrel, turns a hand-spring 
for you, or slyly pulls another monkey’s tail. 

Just what is a monkey? 

The Great Variety of Monkeys 
In the big cage in a menagerie or zoo there are a 
dozen or more varieties of monkeys as unlike each 
other as a fox terrier is unlike a St. Bernard dog. 
Some monkeys are as small as squirrels and others are 
as large as cocker spaniels. There are monkeys, or 
apes, with long curly tails, with straight tails, bushy 
tails, stub tails, and no tails at all. Some have very 


. Can you think of 
anything that will collect a 
crowd of children so quickly, 
or keep them happy so long, 
as an organ grinder with a 
monkey? The music is often 
very dreadful, but the 
monkey is very funny. His 
tiny wrinkled face is so 
comical. It looks like that 
of a wise little old man who has seen a great deal 
of trouble. Like a good clown in a circus, a monkey 
doesn’t have to do anything to make people laugh — 
except just be a monkey. He is so wonderfully agile, 
quick, and clever. He mimics everything people do. 
He “makes faces,” and he dances to music; he runs 
up the telegraph pole, a tree, or a porch pillar, and he 
swings from bars like a trapeze performer. He picks 
up pennies, stuffs them in the pocket of his absurd 
red jacket, and pulls off his collar-box cap for thanks. 
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WHAT DO YOU SUPPOSE 



THESE MONKEYS_ 


! Carefree Life in the Tre es 

ARE THINKING ABOUT? 
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You can almost imagine that they’re sitting in a station waiting for a train or lined up in the grandstand watching a baseball game. 
That first one — the Pig-Tailed Monkey — might well be a serious business man, with no nonsense about him. The Angola Colobus 
next to him is the very image of an old white-haired lady, who has lost her teeth; and in the middle the Rhesus or “Bandar” of 
India resembles a mischievous schoolboy in appearance as well as in habits. But what do you think of Number 4, with his puffed- 
up expression? They call him Humboldt’s Woolly Monkey, but you might almost take him for a pompous little lawyer; and right 
there beside him, peering from under his white eyebrows, sits the gruff and solemn judge — the White- Collared Mangabey. 




hairy, and others nearly naked, faces. There are 
dog-faced and purple-faced monkeys; monkeys with 
white cheeks, with tumed-up noses, with tufted ears, 
with whiskers, mufflers, and bonnets. Most of them 
are black, gray, or some shade of brown, from silver- 
fawn to seal. But there are dandified monkeys with 
green coats and orange vests. 

Many people include the big apes — the gorillas, 
chimpanzees, orangutans — under the name “mon- 
keys/*' But this is a loose and confusing usage. It is 
better to refer to these higher forms as apes , for there 
are greater differences in physical structure between 
the higher apes and some of the monkeys than there 
are between the higher apes and man. The true 
monkeys should also be distinguished from the 
lemurs and other lemur-like animals, which make 


monkey lives in a village in the trees, when he is at 
home. There is a wise old male for a chief. He and 
the older males keep trespassers away from a chosen 


The natives of 
the Malay Pen- 
insula and of 
the neighboring 
islands train 
young P i g - 
Tailed Monkeys 
like this one to 
climb coconut 
trees and throw 
down the ripe 
fruit. The one 
here seems like 
a willing pupil, 
but when he 
grows older he 
will probably 
develop a fierce 
and ill tempered 
disposition. 
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With the aid of his extraordi- 
nary arms, the Gibbon can race 
through his native forests almost 
with the speed of a bird, swinging 
swiftly from tree to tree. He is 
also the only ape which prefers 
to walk solely on the hind legs 
when traveling along the ground. 
To see a Gibbon stepping gravely 
along a jungle path with his 
long arms balanced like a ballet 
dancer’s above his head is in- 
deed a strange sight. The one 
shown here is a Silvery Gibbon 
of Java. 










up the lowest group of the Primates — the’ order 
which also includes monkeys, apes, and man. (See 
Ape; Lemurs; Man.) 

Monkeys inhabit the warm regions of both hemi- 
spheres. They are found in China, Japan, India, and 
southern Asia to and including the Malay islands, and 
in all parts of Africa except the deserts. In Europe 
they are found only at Gibraltar. The New World 
monkeys are found in the tropical regions of Central 
and South America, east of the Andes Mount ains . 

A monkey in captivity is happier in a cage with a 
number of other monkeys. “The more the merrier” 
is the rule in monkey land. Nearly every kind of 


feeding place, and he leads his followers to a new 1 
home when they move. Early in the morning and 
late in the evening seems to be playtime in monkey 
town. All the monkeys leap and swing and chase 
each other through the trees, and “whoop and holler,” 
as Riley says, like so many boys playing in the woods. 
Spoiled boys they are, too, doing a great deal of mis- 
chief by throwing down coconuts and other fruits and 
nuts, just to see them fall or to vex passers-by. 

Some of these monkeys have the prettiest homes! 
They camp out all the year round. They love the 
dense woods of very hot countries. In the beautiful 
tropical forests along the Amazon River of South 
America, monkeys live in bowers in the trees, among 
red and green parrots, butterfly orchid blossoms, 
brilliant insects, and flowering vines. They live in 
thousands of tropical islands in the sea, among palms 
and fruit trees. But a few are found in colder coun- 
tries — in Mexico and in the mountains of India, in 
Japan and northern Africa, and even around the great 
fortress rock of Gibraltar, in Spain. 

No matter how much monkeys may differ in other 
things, they are all alike in having four hands . The 
bear, the lion, the elephant, the dog — nearly all the 
animals you can think of — have four feet. Girls and 
boys have two hands and two feet. A foot has a long 
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A “WEEPER” AND A “HOWLER” 
The Capuchin or Sapajou Monlrey 
on the left is sometimes called, a 
“Weeper” by South Americans 
because his voice sounds Hire a 
crying child. But that’s really 
nothing but bluff. Instead of 
sadness, these monkeys are filled 
with a rampant spirit of mischief. 
There’s no_b!ufi, however, about 
the Red “ Jtiowler ” at the right. 
He and his tribe with their un- 
earthly cries make hideous the 
nights in the South American 
forests. 
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sole and short toes, usually, and the toes cannot grasp 
and hold things. A hand has a nearly square palm, 
fingers much longer than the toes, and a thumb. In 
the best Mnd of hand the fingers 
have three joints each, and can 
all be brought together in many 
positions, and even closed into a 
fist. All four of a monkey’s feet 
are really hands, with grasping- 
fingers and more or less perfect 
thumbs. That is why a monkey 
is so clumsy on the ground. 

Usually he walks on the outside 
edges of the palms of his hands, 
with fingers and thumbs curled in. 

This gives him a funny bow-legged 
look. But just watch him on a 
tree or a perch, or clinging to the 
wires of his cage. He’s as much 
at home in a tree as a bird or a 
squirrel. 

Even if a monkey cannot talk, he can tell you very 
plainly where he lived when he was at home — that is, 
whether he is an Old World monkey, from Asia or 


fellow who comes up to 3 r ou and give him peanuts, 
one at a time, as fast as he can take them. If he is an 
Old World monkey he will stow those nuts away in 
cheek pouches like a squirrel. He 
can put a surprising number away, 
for those pouches stretch and 
stretch like little rubber balloons. 
Look at him carefully. His nose, 
of course, is flat, but the two holes 
are near together. And when he 
goes up to a bar to eat his nuts, 
he does not use his tail in climb- 
ing or for holding on. 

A South American monkey’s 
nostrils are far apart. He has no 
cheek pouches, but heaps as many 
nuts as he can carry in his tw r o 
front arms, as you carry packages. 
But he can keep other monkeys 
from taking his nuts when he 
climbs, for he uses his long curly- 
tipped tail for a fifth hand. With five hands for 
grasping, the South American monkey is a wonderful 
trapeze performer. The tree-squirrel climbs faster, 


FEET THAT ARE REALLY HANDS 



The big toe of most monkeys is exactly like a 
thumb, so that they can grasp objects with 
their feet as well as with their hands. 


SOME QUEER STYLES OF MONKEY LAND 



On the left is a 
“White-Ear ed” 
Marmoset. You 
can see plainly 
why they call him 
that. He is a deli- 
cate timid little 
creature whose 
home is in Brazil. 
On the right is 
iiumboldt’s Saki, 
a native of the up- 
per Amazon. His 
general color is 
black with a gray 
grizzle of white- 
tipped hairs mixed 
through the black. 
He looks as if he 
had upset a pail of 
whitewash o n 
himself and was 
worried about it. 



Africa, or a New World monkey from South America. 
The monkeys in a zoo always come to the netting 
when visitors appear, for they are very curious and 
want to see everything that is going on; besides, they 
have learned that some especially friendly little boys 
and girls carry bags of peanuts. Select any little 


the flying squirrel leaps farther, the bat clings better 
with his wing-hooks; but no other animal can climb, 
leap, and swing across a wide forest, 40 feet from the 
ground, the way the South American monkeys 
can. “The acrobats of the animal w T orld,” they seem 
to be made up of wire springs that are tireless. 
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They do not leave the trees except in case of necessity, 
and they r drink while clinging to a bough, which 
overhangs the water. They feed on leaves, fruits, 
insects, eggs, the young of 
birds, and on honey. American 
monkeys seldom damage man's 
productions, but they are 
hunted for their flesh and fur. 

The South American monkey 
that you see oftenest with the 
organ man is a small rusty- 
brown animal, about as big as a 
toy terrier. He has a curved 
hair-covered tail, good thumbs, 
a rather pleasant whistling 
chatter, and a careworn anxious 
face, as if he expected nothing 
in life but bad news. He is 
bright and obedient, so he soon 
learns his tricks and performs 
them willingly- He likes to ride on a dog's back, on 
his master's shoulder, or on the organ. Another 
favorite of the organ man's is the Capuchin monkey. 
You may know him by the queer way in which the 
hair grows around his face, like a hood or cowl of a 
Capuchin monk. 

Sometimes in school you learn a rule, and then the 
teacher will tell ymu that there are times when the 
rule doesn't work. The marmoset, the smallest and 
prettiest of all South American monkeys, cannot use 


There is a squirrel monkey from South America 
only a little larger than his nut-cracking namesake. 
He has a gray face and a black nose, but has long 
hind legs, so that he leaps some- 
what like a kangaroo. When 
he is happy he shows it by 
grinning, and when he is hurt 
tears come into his eyes. In 
his home in the Amazon forests 
it rains torrents sometimes, as 
if the bottom had fallen out of 
the clouds. "When caught in 
such a storm a troop of these 
squirrel monkeys huddle to- 
gether in the thickest tree they 
can find, and put their tails 
around each others' necks for 
company and comfort. 

These marmosets and squirrel 
monkeys have some of the 
noisiest neighbors — the “howling" monkeys. They 
have a larynx or voice box with six pockets, which 
reflect the voice and give it unusual strength. They 
begin howling at sunrise, keep it up until the next 
sunrise, and then take a fresh start. The woods ring 
and echo with their howls. They travel all the time 
through the high branches of the trees, the males lead- 
ing and the mother monkeys following, each with 
one or two babies clinging to her neck with fingers 
and tails. They swing by their tails and catch the 


A SOUTH AMERICAN “SPIDER” 



Spider 
Monkeys 
are among 
the nimb- 
lest folk of 
the tree 
tops. And 
indeed 
they look 
very much 
like huge 
legged spi- 
ders, with their 
long thin arms and 
legs, and powerful 
tail. 


THE SACRED GRAY “PEOPLE" OF INDIA 



The Hindus look upon the Hanuman Monkeys as the living representatives of one of their gods, and so protect them from harm. 
The result is that these mischief makers gather about Hindu villages in family groups like this one, and live luxuriously oft the 
farmer’s crops. Sometimes when the Hanumans threaten to eat everybody out of house and home, the desperate villagers go out, 
and, with many apologies, capture the tame monkey folk and deport them far into the jungle, treating them meanwhile with the 

tenderest care. 


bis tail in climbing. When children see the marmoset 
they always cry: “Oh, what a little dear!" He is 
no bigger than a chipmunk. He is only eight inches 
long, with a furry body and a foot-long bushy tail 
that he carries like a plume. If it weren't for his 
almost human little face and hands, and his winglike 
tufted ears, you might think him a squirrel. 


next limb with a hand. The brown howler is bad 
enough, but the red howler makes the night hideous 
with his cries. They screech as if all the animals 
in the forest were eating one another up. Some 
zoos won't have little-old-man-howler, as he is 
called, at all. He disturbs the other animals, and 
is altogether too much of a nuisance. 
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Auecner South American monkey is the saki. He 
mis a. ruccy back, and an almost human habit of 
cuppmg a hand and dipping up water when he wants 
to dnnm He is so delicate that he seldom lives long 
m cap cavity, sc you may never see him. But you are 
sure to see the spider monkey. He has such long 
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WHAT A NOSH HU HAS! 
The Proboscis Monkey of 3oraeo 
is remarkable for bis long nose. 
The natives of 3or.aeo, having 
rather short noses themselves, 
call this grotesque creature the 
“white man’* of the woods. 
This is only a young specimen. 
As he grows older his nose will 
grow longer until anally it hangs 
way down over his mouth. 


The Bonnet Monkey— a mem- 
ber of the Macaque group— is 
a native of Ceylon and south- 
ern India. He is frequently 
seen in the company of street 
strollers in India, Japan, and 
northern Africa. The queer 
arrangement of the dark hair 
on his head, which resembles 
an old wo man's bonnet, is re- 
sponsible for his name. 
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slim arms and. bail and suck a small body that lie 
looks like a big. hairy spider.. But really he is very 
gentle and. even affectionate. He has little stumps or 
thumbs,, or no thumbs at all, and, often uses his 
tail to convey food to his mouth. A _ 

mother spider monkey likes to sit down 
and cuddle her baby in her arms.. p KfiSllS 

So many of the Old World monkeys ! | 
have only little stubs and lumps of : ' '"Sf'* 
thumbs that scientists put them into : ;A|p *.?- 
one family of “cut-off-thumb 77 monkeys. W \ 

If you see a monkey with a very fine, pH ; r 
long-haired silky coat, particularly if he : • ■ 
has cheek pouches and makes no use of ’ 
his tail look for shrunken little I,. *• * .... k 

thumbs. His coat makes pretty rfStl 

monkey-skin collars and muffs. One 
monkey of the mountains of Abys- 
smia. where it is cold, looks as if he i - ~3^|lll5 
were wearing furs himself. He has a , ■ 1 1-' ■ > 

fringe of white down either side his jet- j • J AfH 
black velvet body, a white tippet under |;H4| &$£ 
hxs^cMn. a white edge to his cap. and a ||gr .y|j| 

Another monkey of the hot west 
coast of Africa wears the hair on top of MljlSig&jl 
his head in a crest, with a parting on Pictures of 

T . T , T - ■? crearure are 

each side.- something hue the way grand- numbers on 
ms. used to comb your papa''s top hair, 


The guenon is the most sympathetic of African 
monkeys. It is commonly found in zoological gar- 
dens. It is a small graceful creature with fine hands, 
long thumbs and tail, big cheek pouches, and large 
hairless parts called callosities. It is a lively, merry 
monkey. It lives in troops under the leadership of 
an old, experienced, guenon, and when a raid on a 
cornfield is made, this- master leads, and the females 


follow, car: 


SACRED BABOON 






parting on Bictures of tliis dog-like 

" w " ° -t creature are found in great 

Way grand- numbers on monuments of 

I u.o tiie ancient Egyptians, by 

& LU ir • LL ' UX ’ whom he was held sacred. 


dug. their young. They travel in tree- 
tops until the field is reached and descend 
at a signal of the leader. The cheek 
pouches are quickly filled; then the rest 
of the crop is wasted in an attempt to 
select the choicest ears. If danger 
threatens during the raid the leader gives 
the signal for retreat, each mother 
grasps her child and as much corn as she 
can carry, and all take to the tree-tops 
again. With proper care they thrive in 
captivity and give tender care to their 
young and the weak and helpless mem- 
bers of their kind. 

Among the brown and gray and black 
monkeys in a zoo, you will be sure to 
notice any that are brightly colored. 

There are a red- and a purple- 
H*. faced monkey; a Diana monkey, 
with a pretty white crescent like a 
^ new moon on the forehead, a white 
beard and neck scarf; and a 
monkey with a blue mustache above 
yellow whiskers — he is called the 
“ mustache 77 monkey. The green monkey, 
whose home is in the region of the Jsile, 


: curl called a “roach. 77 This dwells mostly in Arabia is quite a aanciy. He is dressed in dark 
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cresxed monkev looks verv comical called fcke “Mantled” Baboon 


areen and black, set off with dull 


indeed, for besides his roach he has mafes. ma3e oraa 8 e whiskers, throat band, breast- 

jo kers Tinder Ms p h i n . A near neighbor plate and tail-tip. He was introduced. 


of his in the African jungle is the “face-maker. 7 ' He 
is a very good-tempered teachable little fellow. 
The variety of queer faces he can make always 
draws crowds, so he is always a great favorite with 
organ men, circuses, and zoological gardens. 


into the Lesser Antilles some 200 years ago 
At first sight the hanuman monkey of the East 
Indies doesn't look especially interesting. He is a 
little spider-legged animal three or four feet long, 
with cream-colored fur and black hands and face. 
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The Dog-Headed Baboons 


But he is a privileged being. In his native land he is 
sacred to Hanuman, the monkey-faced god. The Hin- 
dus have a legend that Hanuman, with the aid of a 
monkey army, helped rescue the wife of the divine 
hero Rama from a demon. Another legend is that 
Hanuman brought men a stolen gift, the mango, a 
valued Indian fruit. For the theft the monkey was 
condemned to death by fire; but it escaped with only 
its hands, feet, and face burned, 
and these have been black ever 
since! The Hindus are afraid to 
interfere with these monkeys, so 
the animals go freefy in troops 
into the villages, help them- 
selves to grain, fruits, and nuts 
in shops and houses, and de- 
stroy things from wanton mis- 
chief. Stories are told of whole 
tribes of the hanuman monkeys 
swarming into dining rooms 
and eating wedding feasts. In 
some Hindu communities these 
monkeys live in the upper sto- 
ries of the homes of the natives. 

If one native bears another a 
grudge, he places rice or corn on 
the enemy's roof during the 
rainy season. When the mon- 
keys see this they eat the grain 
that is within reach, then tear up the tiles of the roof 
to secure the particles winch have fallen into the 
crevices, and so the house is opened to the rain. 

Another mischievous monkey is the magot, who 
lives in northwestern Africa and in Spain around 
Gibraltar. He is about as big as a terrier dog. Bands 
of these monkeys will go to a fine garden and set senti- 
nels in trees and on rocks to watch, while the others 
eat and destroy melons, figs, grapes, oranges, and al- 
monds. This habit lands many of them in zoos, be- 
cause they fall into traps set for them on their forays. 
In the early days when naturalists and surgeons were 
forbidden to dissect human bodies, they learned much 
about anatomy by studying the bodies of the magots. 

The Macaque or “Bonnet” Monkeys 

Street strollers of India, Japan, and northern Africa 
lead about the macaque ( ma-kak ') or “bonnet" mon- 
keys. These monkeys are sturdily built with short 
tails, and their hair grows in a frill around the face. 
These bonnet monkeys are quick and clever. One 
kind loves crabs, and has learned to swim and dive for 
this favorite food. The pig-tailed bonnet monkey of 
the East Indian Islands is captured and trained to 
climb up the tall palms and pick coconuts for its 
owner. The rhesus monkey is the common macaque 
of northern India. Like the hanuman, it is venerated 
by the Hindus and makes a nuisance of itself with its 
boldness and its mischievous habits. Some of the 
rhesus monkeys live in the high northern mountains, 
where they have acquired a thick undercoat of wool 
to keep them warm. 


Borneo is the home of the long-nosed or proboscis 
monkey. The male has a long and beaklike nose, 
which can be moved in all directions. The fur is red, 
thick, and soft, and about the neck it is nearly a foot 
long, forming a heavy collar. The snub-nosed monkey 
of northwestern China and Tibet has a funny little 
snout that turns straight up in a point. 

The baboons, or dog-headed monkeys, seem to 
many people to be the ugliest 
and most repulsive members of 
the monkey tribe. They are 
found only in Africa and Ara- 
bia. In size and habits they 
come between the apes and the 
tree-dwelling monkeys. A few 
of them live in forests and climb 
trees, but most are found in 
rocky ravines or on hills where 
grass and trees are scarce. 
Large bare callous spots, often 
brilliantly colored, on their 
hind-parts give them a startling 
’appearance. Their long blunt 
muzzles look somewhat like dog 
muzzles, with nostrils at the ex- 
treme end, and great canine 
teeth. They run swiftly on all 
fours, but they climb trees with 
difficulty. They go about in 
great droves, and, led by their old males and guarded 
by sentinels, they can defend themselves successfully 
against other wild beasts, even leopards. Their food 
is chiefly insects, small animals, vegetables, and fruits. 
In their raids on plantations they often work havoc. 

About a dozen different kinds of baboons are known. 
Of these the mandrill is the largest and fiercest. This 
brute is larger than a mastiff; it has short legs, a heavy 
body, immense canine teeth, and a stump of a tail less 
than two inches long. It is especially remarkable for 
the brilliant flower-like hues of the hairless portions of 
its face and body. Its cheeks are an intense blue, while 
the central line of the nose is a brilliant scarlet. 

The mantled, or hamadryad {ham! a-drl-ad ) , baboon 
of Arabia and northeastern Africa was worshiped by 
the ancient Egyptians and was often pictured on their 
monuments. Its solemn appearance gained it credit 
for great wisdom. It is remarkable for the shaggy coat 
of grayish-green hair that covers its head and shoul- 
ders, and the flaming red of its callous spots. 

Another baboon known to the ancient Egyptians is 
the anubis, with an olive-gray coat, darker paws, and 
a crest on the nape of its neck. It is found in the 
Sudan, Nubia, and on the west coast. The yellow 
baboon has no crest, is yellowish in color, and is 
found all across equatorial Africa. 

Amazing stories are told of the intelligence of the 
chacma baboon of South Africa, which is nearly as 
large as the mandrill, but is much more gentle in early 
life. In several instances chacma baboons are said to 
have been trained to act as shepherds, driving the 


THE HIDEOUS MANDRILL 



Among the most repulsive looking creatures in the 
world is the Mandrill, a species of Baboon inhabit- 
ing West Africa. Stump-tailed, unshapely, with a 
fierce glowering aspect, this creature is further 
disfigured by swellings on its face which are 
colored a vivid red and blue. 
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Three Mystic Monkeys 


sheep to and from pasture and protecting them from 
danger with self-sacrificing devotion. 

Monkeys are a bread and butter staple of the ani- 
mal trade. The rhesus and the capuchin are the most 
common, retailing to zoos, pet stores, and scientific 
laboratories for §15 or §20. The woolly monkey of 
South America is considered expensive at §75, and as 
much as §200 has been paid for a colobus monkey 
from Africa. Among the rare species seldom seen in 
captivity are the giant spider monkey of South Amer- 
ica, the proboscis, and the snub-nosed monkeys. One 
reason for this is the difficulty or impossibility of pro- 
viding them with their natural food. Most zoological 
parks and pet stores buy their animals from importers, 
who in turn buy from natives. A few large-scale 
buyers have their own agents who go into the jungles 
and deal directly with the natives. 

Monkeys fall into two distinct divisions — the platyrrhine 
or broad-nosed monkeys of Central and South America, and 
the catarrhine or narrow-nosed monkeys of Asia and Africa. 

Catarrhine Division. Nostrils closely compressed, open- 
ing downwards; 32 teeth; many species terrestrial, spending 
much of their time on the ground; tails useless for grasping; 
most species with well-formed, opposable thumbs; callosities 
or calloused bare spots, often highly colored; either cheek 
pouches for the storing of food, or chambers in the stomach 
which serve the same purpose. 


MONKEY 


Platyrrhine Division. Widely-separated, out-flaring nos- 
trils; 36 teeth; living entirely in trees; tail used for grasping 
by most species, serving as a fifth hand; thumb absent 
or undeveloped, not opposable and so unable to pick up 
objects; no callosities; no cheek pouches or stomach com- 
partments. Marmosets differ from the other monkeys of 
this group in having only 32 teeth. 

This distinction between the monkeys is one of the most 
singular and interesting mysteries in zoology. Apparently 
the differences have existed as long as there have been 
monkeys. No fossil remains intermediate between the two 
types have ever been found. Nor have fossils of one type 
ever been found in the hemisphere now inhabited by the 
other. They must, therefore, have originated from two sep- 
arate stocks of ancestors. If this is true, however, it is hard 
to understand why they have not diverged further in struc- 
ture and habits. 

The New World or platyrrhine monkeys are the more 
primitive group. They compose the family Cebidae; mar- 
mosets belong to the family Hapalidae. 

The Old World or catarrhine monkeys belong to the fam- 
ily Cercopithecidae, which is divided into two sub-families: 
Cercopithednae and Semnopithecinae. The Cercopithecinae 
have cheek pouches and short tails. They include the 
macaques, baboons, magots, and guenons. The Semno- 
pithecinae comprise the langurs, the guerezas, and the 
proboscis monkey. These have long tails and no cheek pouches. 

Monkeys fall into the order Primates , which is divided 
into three sub-orders. Anthropoidea , including man, apes, 
and monkeys, is the most highly developed. Below the mon- 
keys in the evolutionary scale are the Lemuroidea , lemurs; 
and the Tarsioidea, tarsiers. 


MONKEY 



'JHHESE are the three wise little Japanese chaps, 
who “ see no evil, hear no evil, speak no evil.” 
They are carved in an open grille panel above the door 
of the Toyal stable in the group of temples at Nikko, 
Japan. Their names are Mizaru, “see no evil” (at the 
right of the panel), Kikazaru, “hear no evil,” and 
Iwazaru, “speak no evil.” The intricate wood carving, 
delicately colored in shades of green, pink, peach, 
and brown, is the work of Hidari Jingoro (1594-1634), 
,the great left-handed (“Hidari” in Japanese) artist 
who did many of the finest carvings at Nikko. 

The Three Mystic Monkeys, known in Japan as the 
Sambiki-saru, represent Buddhist teachings on the 
three principal temptations. The idea is very old, for 
the three monkeys are represented in ancient Japanese 


statues showing Hindu influence; they appear on the 
headdress of one of the ancient deities. The Sambiki- 
saru are associated with the long-nosed Shinto god, 
Saruta Hiko, and they are the attendants of the Bud- 
dhist Koshin, god of the roads, who is depicted as a 
monkey-headed man. 

The stable at Nikko houses the sacred white horse, 
kept for the use of the gods in the temple of the 
great shogun Iye-yasu. lb has long been the custom 
in Japan to keep a monkey in the imperial stable to 
entertain the horses. Horse and monkey are associ- 
ated, moreover, in Japanese mythology. They repre- 
sent human feeling and human thought, expressed in 
the old proverb, “The heart is like the monkey, while 
the head is like the horse.” 
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MONKS 



First Orders on the Nile 


LIFE in CELL and CLOISTER 



Melrose Abbey — what memories must live in these venerable stones! Can you not imagine that on moonlit nights the 
spirits of the old Cistercian monks revisit the ruins of their historic monastery? Can you not see them marching out to the 
fields to work, their robes girded up above their bare legs? Can you not hear the solemn midnight chants in the moss-grown 
chapel? Or perhaps it is the tramp of shouting men-at-arms with torches and glittering weapons, for three times after it 
was built in 1136 was this famous Scotch monastery burned down by English soldiers. Celebrated in the writings of 
Sir Walter Scott, Melrose Abbey is today preserved as part of the estates of the Duke of Buccleuch. 


■jl/TONKS AND Monasticism. The word “monk ” 
•*■*-*- (from the Greek monachos ) originally meant a 
solitary, or one who lives alone, but in course of time 
it came to mean a member of a 
religious community. Similarly the 
word “monastery” meant a cell 
or hut, and then came to mean 
a community of men or women 
devoted to the service of God and 
obeying a fixed rule. In the early 
days of Christianity there lived in 
the great Egyptian desert called 
the Thebais numbers of solitaries 
or “hermits” (from the Greek, 
eremites , “a dweller in the desert”). 

The most celebrated of these was 
Paul of Thebes, who lived toward 
the middle of the 3d century. 

These hermits were remarkable 
for their self-denying or “ascetic” 
mode of life. 

The first monastic organization 
dates from the year 305, when 
Saint Anthony established a mon- 
astery at Phuim, on the banks of 
the Nile. This, however, was not 
a monastery in the strict sense, 
as the brethren lived in separate 
huts, and though under Saint An- 
thony’s direction, they lived a life 
which was largely suggested by 



This picture,, like others in this article, is 
reproduced from ancient drawings made 
by the monks themselves. It shows a 
Benedictine of the 1 ' Middle Ages. Hard 
work was the guiding motto upon which 
was founded the Benedictine order. Its 
members were formerly known as “Black 
Monks” from the color of their robes. 


individual fancy. The first community of monks 
living under a common roof was established by Pa- 
chomius in the year 340, at Tabenna, an island of the 
Nile. He compiled the first 
monastic rule. The difference be- 
tween the monks under the guid- 
ance of Saint Anthony and those 
under the direction of Pachomius 
was chiefly this, that the former 
spent all their time in the reading 
of the Scriptures, in prayer, and 
works of mortification; while the 
latter led an active life in which 
religious exercises and the reading 
of the Scriptures alternated with 
daily labor in the fields. 

From Egypt monasticism spread 
into Asia Minor and Syria; and 
about the year 360 Saint Basil es- 
tablished a great monastery near 
Neo-Caesarea, in Pontus. He is 
regarded as the founder of Eastern 
monasticism, of which the famous 
monastery at Mount Athos is ‘the 
modern representative. Saint Ba- 
sil laid down the principle that 
the monk must not live for him- 
self alone, but must do good for 
his fellow-man. In order to give 
his monks an opportunity to put 
this into effect he established hos- 
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The Great Benedictine Order 


pitals, hospices, and orphanages near the monasteries 
under his care. He also provided schools for the 
education of boys, not necessarily with a view to 
their becoming monks. He discouraged excessive 
asceticism, and taught that work is of greater value 
in the monastic life than self-imposed mortifications 
or punishments. Accordingly, the time of the monks 
was divided between prayer, good works, and the 
reading of the Scriptures. 

Monasticism was imported into Italy directly from 
Egypt at an early date, and monasteries of men and 

women soon became numerous r ...... 

throughout the Italian peninsula, 
especially in the neighborhood of 
Rome. Thence it spread into 
Gaul, where Saint Martin of 
Tours founded the monastery of 
Liguge, near Poitiers, in 360. Even 
more celebrated than Liguge was 
the monastery of Lerins, which 
gave to the church of Gaul some 
of its famous bishops and saints. 

Saint Patrick, the Apostle of Ire- 
land, was trained there. There is 
little known of Spanish monas- 
ticism before the close of the 5th 
century ; but there were many 
great monasteries in Wales and 
Ireland, each with many hundred 
monks. Undoubtedly the chief 
glory of Celtic monasticism is its 
missionary work, the results of 
which are to be found all over 
northwestern Europe. 

The greatest name in the his- 
tory of western monasticism is 
that of Saint Benedict of Hursia, 
who was bom about the year 4S0. 



The Cistercians, or ‘‘"White Monks/’ were 
established under rules even .more austere 
rhan the Benedictines. The Trappists, a 
later branch of the order, are noted today 
for the privations to which they subject 
themselves. 


tivation of learning and the teaching of crafts and 
trades, such as painting, wood carving, working in 
metals, carpentry, weaving, tailoring, the tanning of 
leather, and clock-making. English Benedictines were 
the greatest clock-makers of the 14th century: and 
one of the most wonderful clocks ever devised was tire 
work of Peter Lightfoot, a Benedictine of Glaston- 
bury. This clock, now in the South Hen sing ton 
Museum in London, was formerly in the tower of 
Wells Cathedral in Somersetshire. 

Hear]}* all the great orders of the Middle Ages were 

^ founded on the Benedictine plan, 

though differing in certain details. 
L The most notable of these were 'the 

Carthusians, so called from the 
Grande Chartreuse near Grenoble, 
in Prance, founded by St. Bruno 
in 10S6; the Cistercians, or ‘‘White 
Monks/ Mounded by Saint Robert 
Molesme, in 109S (now known 
best as Trappists) ; and the Pre- 
monstratensians, or “White Can- 
ons,” named from Br cm outre, in 
Prance, founded by Saint Herbert 
in 1120. The Benedictines were 
formerly known as the ‘‘Black 
Monks,” from the color of their 
habit. 

The monasteries were all self- 
contained communities and as a 
rule were divided into abbeys and 
priories, of which the abbey church 
was the central figure. Around 
this were grouped the numerous 
buildings constituting the monas- 
tic comnound. Our English word 


terv, through the Prench: we find 


His ‘Rule 7 set forth the details of 
the monastic life in a way that had never been done 
before. According to Saint Benedict ? s idea, the great 
disciplinary force for human nature is work; idleness 
is its ruin; work is the first condition of all growth 
in goodness. Even prayer comes after work, for 
grace meets with no cooperation in the heart of the 
idler. When the Goth went to visit Saint Benedict in 
his monastery at Subiaco, he gave him a bill-hook 
and sent him to clear away briars to make a gar- 
den, “Go and work, 77 was his ad wee. He taught 
that work is not the duty of slaves; it is the universal 
lot of mankind, necessary for Ms well-being as a man, 
and essential for him as a Christian. The religious 
life as conceived by Saint Benedict is essentially social, 
where prayer alternated with social duties. 

The influence of Benedictine monasticism was evi- 
denced in many ways during the Middle Ages — -in the 
conversion of the barbarians and the civilization oi 
Europe; in the development of agriculture, for it has 
truly been said by a great Mstorian that the Bene- 
dictines were the agriculturists of Europe; in the cul- 


it still in use in such designations 
as Westminster Abbey, York Minster, and elsewhere. 

In all monastic churches the plan was governed by 
certain common necessities: (I) A choir had to be 
provided for the chanting of the “ canonical hours 77 by 
the monks. The canonical hours are fixed forms of 
prayer which even' Catholic priest is bound to recite 
daily, viz., matins, lauds, prime, tierce, sext, none, 
vespers, and compline. (2) A sufficient number of 
altars was necessary, so that the priests of the mon- 
astery might be able to celebrate mass at fixed hours. 
(3) Arrangements had to be made for processions 
wMch were held every Sunday. 

Next in importance to the church was the cloister, 
wMch, as its name implies, was an inclosed space, 
surrounding all four sides of a rectangular court known 
as the “'garth, 77 The four walls of the cloister were 
roofed in. Here the older monks labored at appointed 
duties, such as the copying of manuscripts and writ- 
ing; here, too, the } T ounger members of the community 
toiled at their studies under the direction of teachers. 
Then came the refectory, or as it is called the “fratry” 
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Orders of “Friars” 


or common dining-hall, which was always located at 
some distance from the church. The floor of the 
refectory was covered with straw or rushes changed 
three or four times in the year. Close to the refectory 
was the kitchen. The dormitory usually was near the 
cloister. In early times it was simply an open apart- 
ment without screens. Later, partitions were intro- 
duced, and each monk had a small room where he 
studied as well as slept.' 

A most important feature of every monastery was 
the infirmary, or house for the sick and the aged. It 
was placed near the dormitory and 
close to the garden, or “herba- 
rium,” where herbs used in 
compounding medicines were cul- 
tivated. The care of the sick 
was especially enjoined upon the 
superior of every monastery by 
the Benedictine Rule. A guest- 
house was a necessary part of the 
establishment; and near the gate 
of the monastery there was in- 
variably a shelter for travelers. 

Every religious house had an al- 
monry, or place where the poor 
could receive alms, in the name of 
Christ. To the almonry was usu- 
ally attached a free school for poor 
boys. Near the cloister there was 
a common-room or “calefactory” 

(warming place) where the monks 
might resort in winter to warm 
themselves at the common fire, 
which was lighted on the Feast of 
All Saints, November 1, and kept 
burning daily till Easter. 

Libraries as we know them to- 
day were not found in the old 
monasteries; but manuscripts and 
copied books were carefully pre- 
served in lockers or cupboards in the church or in the 
cloister. By the 15th century, however, libraries 
were common, many of them very large and splen- 
didly arranged, with “cubicles” or small writing 
rooms. In addition to the foregoing parts of the 
monastery there were numerous buildings set apart 
for various kinds of work, such as carpenter shops, 
book binderies, forges, mills, bake-houses, and barns. 
All of these were under the supervision of a cham- 
berlain, or procurator. 

All the inmates of a monastery were under the 
government of an abbot (from the Latin abbas, 
“father”), whose authority was supreme. Next came 
the prior ; and then his assistant, the sub-prior. There 
were several officials known as obedientaries — such as 
the cantor, or singer; the precentor, or chief librarian 
and archivist; the collarer, or bursar; the refectorian; 
the kitchener; the infirmarian; the almoner; the 
chamberlain; and the novice-master. The position 
of abbot was one of great power and influence. 


The daily life of a monastery was minutely ordered. 
The day between sunrise and sunset was divided into 
12 equal parts or horae , and likewise the night, or from 
sunset to sunrise, into 12 equal horae . The hour for 
rising was about 2 a.m. On rising the monks went 
to the church, or oratory, for the vigils or night office, 
matins, and lauds. Meditation and other prayers 
followed. Prime was said at sunrise, after which they 
went to their appointed work till 10 o'clock. Tierce 
was then said ; and from 10 till 1 1 :30 they read. Then 
sext was recited; followed by dinner, which was over 
shortly after midday. The dinner, 
or prandium , consisted of vege- 
tables, possibly eggs, perhaps fish, 
salad, bread and wine; but no 
meat was allowed. In Italy there 
followed a siesta or afternoon nap; 
but elsewhere the monks went to 
the fields, the shops, or the bake- 
house and worked until vespers at 
5 o'clock. Supper, or the coena , 
was at 5:30; then the reading of 
the “collations,” and compline, 
and to bed at 6:30, often while it 
was still daylight. 

We must distinguish “monks” 
from “friars” (from the French 
frere, “brother”) though both are 
called Religious Orders, or “Regu- 
lars,” as distinguished from the 
“Secular” clergy. Seculars are 
not bound by the vow of poverty 
as are Regulars; they follow no 
special rule, and may hold property 
as individuals. Retirement from 
the world and solitude are the es- 
sential characteristics of monks; 
hence it is that monasteries are 
located away from cities or towns 
in some secluded spot. Friaries 
are usually found within or near city limits, as the 
friars engage in parochial and other ministerial work, 
and come in close contact with the outside world. 
Friars originally depended on alms or offerings of 
the people for their subsistence; hence the term men- 
dicant (from the Latin mendicare “to beg”) was for- 
merly applied to them. The chief orders of friars 
are the Dominicans (“Black Friars”), the Francis- 
cans (“Gray Friars”), Carmelites (“White Friars”), 
and the Augustinians. 

Among these the Franciscans are perhaps the 
best known in American history, for it was the 
Spanish members of that order who founded the 
many early Indian missions in the New World, pene- 
trating Arizona and New Mexico as early as 1539. 
(See Francis of Assisi.) The Dominican friars form 
a preaching and teaching order, with many commu- 
nities in America. 

It may be asked why men and women leave the 
world to enter a religious community. Briefly, a 



The Carthusians, except on special occasions, 
eat but once*a day and then of the coarsest 
food. To mortify the flesh they wear 
rough hair shirts. They live in separate 
little houses like the ancient monks of 
Egypt, and spend their time reading, 
praying, and laboring with their hands. 
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Joining an Order 


THE LIFE OF TOIL AND PRAYER 



Like the Benedictines, the Cistercians keep their time well occupied with toil, particularly as farmers and gardeners, both orders 

believing that idleness is a great source of evil. 


Catholic believes they do so the 
better to practice the counsels 
given by Christ as set down in 
the Gospels — the renunciation of 
wealth, worldly pleasures, ambi- 
tion or self-seeking, and the ren- 
dering of greater service to God 
and humanity. These are the 
motives which have induced and 
still induce multitudes to embrace 
the “ religious” life. 

In the early days of Christian- 
ity women vowed to the service of 
God lived in their own homes, and 
at a later period in community 
houses called parthenones. Not till 
the institution of monasticism did 
they live according to established 
rule. Thenceforth they are known 
as “Nuns” (from the French 
nonne , supposed to be derived 
from an Egyptian term meaning 
“virgin”). The nuns of Egypt 
and Syria cut their hair — a prac- 
tice not introduced in the West 
till a later period. In the early 
Middle Ages there were many 
communities of nuns in France, Italy, Spain, Eng- 
land, and Ireland, whose organization was, with a 
few exceptions, similar to that of monks. Heading 


A CLUNIAC MONK 



The order of Cluniac Benedictines was 
founded in 910. In place of the manual 
labor of the Benedictines, this order 
substituted prolonged church services. 


each community was an “abbess,” 
who, like the abbot of the monas- 
teries, had complete jurisdiction in 
matters of administration. 

Those who enter a religious 
community, whether of men or 
women, must first become “pos- 
tulants.” Then follows a “nov- 
iceship,” the period of which 
differs for various communities, 
but it must not be in any case 
less than one year. Following the 
novitiate comes the “profession,” 
which is either simple or solemn. 
At the solemn profession the re- 
ligious takes the three vows of 
poverty, chastity, and obedience. 
Often the constitutions of an 
order add other vows inspired by 
its purpose. Thus the Poor 
Clares make a special vow of en- 
closure; the Minims make a vow of 
strict abstinence; -the Carmel- 
ite sisters and “Discalced” (bare- 
foot) Augustinians, a vow of 
humility; the Passionists, to pro- 
mote devotion to the Passion of 
Our Lord; the Brothers of the Christian Schools, 
vows of stability and gratuitous education of children; 
the Little Sisters of the Poor, a vow of hospitality# 
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Tig. X. — Monotype .keyboard 

M ONOTYPE. To the patient monk in his “scrip- 
torium,” spending years in making a single copy 
of a book, printing from movable types must have 
seemed almost a miracle. How stupefied with 
amazement he would have been if prophetic vision 
could have shown him the monotype of today which 
produces thousands of type each hour — cast, set, and 
“justified” by nimble air-breathing machines operated 
by simply pressing the buttons on a keyboard. 

Strictly speaking, the monotype is two machines — 
a ke3 T board “composing” machine and an automatic 
tjrpe-caster. At the ke3 r board of the “composing” 
machine (Fig. 1 ) an operator sits and punches a paper 
ribbon into a pattern of holes. This perforated rib- 
bon, called the “controller paper,” is the code of 
instructions to the caster. When the controller paper 
is inserted in the caster (Fig. 2 ) , that knowing machine 
casts one type after another, witn spaces of the 
proper thickness in order to “ justify” each line to the 
given length; it assembles one line after another and 
delivers them on galleys the same as though the type 
had been set by hand — and all with less oversight 
than it takes to keep a gasoline engine pumping water 
on the farm. Unlike the linotype, which produces 
solid bars or “slugs” of metal, each having a line of 
type characters on its face, the monotype casts each 
character separately ( see Linotype). 

The monot3p>e ke3 r board is somewhat like a giant 
typewriter keyboard. It has more than 260 ke3 T s 
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Fig. 2. — Monotype Casting Machine 

because, while the typewriter carries only two 
alphabets — one of capitals and one of small letters — 
the monotype carries five or more different alphabets. 
With those five alphabets on the ke3 r board, the oper- 
ator can make controller papers that enable the caster 
to produce hundreds of different faces of t3 r pe of 
various sizes. 

Both ke3 r board and caster are controlled by com- 
pressed air. When y r ou touch a ke3 r on the ke3 r board, 
a complicated system of valves, pipes, levers, and 
punches perforates the moving paper ribbon ( see 
diagram, Fig. 3 ). Uach key r controls a particular 
combination of perforations, which is made by no 
other ke3 r ; each set of perforations made b3 r imy ke3 T , 
therefore, stands for the character on that ke3 r and 
for no other, just as each dot-and-dash combination 
in the Morse telegraph code stands for one particular 
letter and no other. The monotype code, however, is 
one of position, like the code of letters and numbers 
that helps to find places on an indexed map ; this you 
will understand better when we examine the caster. 

One interesting feature of the keyboard deserves 
particular notice. This is the “justifying scale,” the 
swinging cylinder above the keyboard, around which 
run row on row of figures. Printed matter, you 
know, must be “ justified” or spaced so as to fill out 
each line and leave no ragged edges. When the oper- 
ator nears the end of a line, a warning bell rings as it 
doss on a typewriter. The operator looks at his 



MONOTYPE 


copy and finds, let us say, that his 
next word (one of six letters, like 
“pledge”) cannot be divided, and 
he has not enough space to put it 
in. What does he do? 

Ask rather what the machine 
does. The operator looks at the 
justifying scale; the space-pointer 
on it, which has been keeping tab 
on every letter, points to figures 
indicating the spacing that must 
be used to fill out the line. The 
operator presses the red spacing 
keys at the top of the keyboard 
as the pointer tells him; that is 
all. The caster, thus instructed 
by the perforation which this 
makes in the controller paper, will 
do the rest. 

Fig. 3 shows how the “ controller 
paper” of the monotype receives 
its perforations. When a key is 
pressed the valve-bar opens an air 
valve, and by means of the piston, 
lever, and punch, one or more 
holes are made which stand for 
that letter or character. Those 
perforations then become the in- 
structions to the automatic caster 
to cast that type or character. In 
the picture parts of this wonderful machine are 
removed in order to make^ clear the principle on 
which it operates. For instance, only one of the two 
keyboards appears, so you can see the inside. 



Compressed 
air supply 



Fig. 4. — How the Monotype Caster Works 


-pig, 3. — How the “Controller Paper” is Perforated 


Now let us look at the caster diagram (Fig. 4). It 
consists essentially of the following parts: (a) a pot of 
molten metals heated electrically or by a gas flame; 
(6) above the melting pot, a mold for a single type 

_ into which the molten metal is driven 

j at the right instant by a pump; (c) face 
1 down over the mold, a matrix case 
(Fig. 5) in which are locked 225 matrices 
in which the faces of the type are formed; 
and ( d ) a compressed air supply, with 
outlet valves which control the mech- 
anism that does the casting. 

When the perforated controller paper 
is placed in the caster, and the machine 
is set going, what happens is briefly 
this. Each set of perforations in the 
paper, as it comes opposite the row of 
holes in the air cylinder, releases air into 
little tubes or pipes, and by a marvelous 
system of pin-blocks and rods the 
matrix case is instantly shifted so that 
the matrix for the corresponding letter 
or character is brought directly over the 
type mold. As soon as this is centered 
over the mold, molten type metal is 
forced by the pump-plunger into the 
mold, and the type is cast. Automatic- 
ally the width of the type-mold alters 
with the size of the letter to be cast, so 
that a capital letter M, for example, will 
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have a wider body than an I. The operation of ad- 
justment and casting is repeated as each new com- 
bination of perforations passes over the compressed 
air outlets. By an exceedingly ingenious arrange- 
ment the spaces between the words in each line are 
cast thicker or thinner, 
as a result of the spacing 
indications, so that each 
line of type when com- 
pleted exactly fills the 
page or column measure. 

Figure 4 shows clearly 
how the monotype caster 
performs this marvelous- 
ly ingenious work, clicking 
out finished type, per- 
fectly cast and “set” in 
proper order, faster than 
one can count. Com- 
pressed air is released through the row of holes in the 
cylinder into a seri'es of air pipes, which connect with 
the two groups of pin-blocks. By one series the 
matrix case is moved so many spaces to the left or 
right; by the other, at the same time, so many spaces 
forward or back. Thus the case is held in position 
above the mold to form the letter called for by the 
perforated instructions on the controller paper. Up 
wells the molten metal in the mold, impelled by the 
pump; down bites a centering pin holding the matrix 
case firmly over the mold just long enough for the 
liquid metal to solidify — which is not nearly so long 


as it has taken to say all this. In another instant, 
the mold opens and out glides the perfect type to be 
assembled with its predecessors, while the machine 
goes on at the rate of 150 castings a minute. This 
diagram shows only two of the air pipes, and of course 

omits much else in the 
complicated machine in 
order that the principle 
on which it operates may 
be made clear. 

So entirely indepen- 
dent are keyboard and 
caster of each other that 
a keyboard in New York 
or San Francisco may 
prepare a controller rib- 
bon from which a caster 
in Chicago or New Or- 
leans may cast and set 
type — and set it just as well as if the two machines 
were in the same room. And because the monotype, 
like the hand compositor, sets movable type, its work 
may be corrected or altered by hand, letter by letter, 
instead of having to be reset like linotype work. 

This wonderful machine — in many respects more 
wonderful even than the linotype — was invented and 
patented in 1887 by Talbert Lanston, for many years 
a clerk in the Pension Office in Washington, D.C. It 
is not so well suited to the work of daily newspaper 
offices as the linotype, but it has a vide field in book, 
magazine, and general job printing. 



Fig. 5. — Matrix Case 


The PRESIDENT Who Said to Europe: “HANDS OFF!” 

How James Monroe , Author of the Famous Monroe Doctrine , Won His Way 
to the White House — His Lifelong Devotion to Jefferson and His 
Quarrel with Washington — A Man “ Without a Blemish ” 


TVA* ONROE, James (1758-1831). As the president 
-tVA who first announced the principle known as the 
“Monroe Doctrine,” James Monroe, fifth president of 
the United States, holds an important place in 
American history. The idea of the doctrine that 
“America is for the Americans” did not however 
originate with Monroe. Washington, in the wars 
between England and France, had publicly warned 
the nation to “beware of entangling alliances,” and 
Jefferson had privately declared, “The day is not far 
distant when we may forunally require a meridian of 
partition through the ocean, on the hither side of 
which no European gun shall ever be fired, nor an 
American on the other.” It was left to Monroe, 
however, to make this doctrine of “hands off” for 
Europe a matter of official record by incorporating it 
in a message to Congress in 1823. (See Monroe 
Doctrine.) 

Although the Monroe Doctrine is still part of the 
United States ' foreign policy, the man Monroe is 
little kn own, and his other achievements almost for- 
gotten. He was tall, but so inclined to stoop that he 


looked less than the six feet which were actually his. 
His features were rugged and his awkwardness and 
shyness added to the unfavorable impression that he 
made. He never overcame this appearance of timidity. 

Monroe's education was rather deficient. His 
family, of Scotch and Welsh descent, belonged to the 
class of small planters of western Virginia, and he had 
just entered William and Mary College, at the age of 
16, when the Revolution broke out. With a number 
of fellow-students and professors he at once left 
school to enter the army. Though Washington 
speaks of him as a brave officer, he failed to secure 
promotion beyond the rank of lieutenant-colonel, and 
during much of the time he did not see active service. 

In 1780 Monroe left the army and entered upon the 
study of law under Jefferson, then governor of Vir- 
ginia. Here began the friendship which lasted until 
Jefferson's death, and which greatly influenced 
Monroe's career. In writing to Jefferson he once said, 
“I feel that whatever I am at present in the opinion 
of others, or whatever I may be in future, has greatly 
arisen from your friendship.” 
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Monroe was in turn a member of the Virginia 
assembly, of the United States Congress under the 
Articles of Confederation, of the state convention 
which ratified the Federal Constitution, and of the 
United State Senate under that constitution. He 
was successively minister to France, Spain, and Eng- 
land, governor of Virginia 
for several terms, secretary 
of state and of war under 
President Madison, and 
finally was the fourth Vir- 
ginian out of the first five 
presidents to hold the 
highest office in the Amer- 
ican republic. 

In the Virginia conven- 
tion of 1788 Monroe, along 
with Patrick Henry and 
Richard Henry Lee, op- 
posed the ratification of 
the Federal Constitution. 

He feared lest the United 
States might become a 
monarchy and he fought 
the Constitution until 
amendments were prom- 
ised which he thought 
necessary to safeguard the 
rights of the people. In 
the United States Senate, 
when appointed as one of 
Virginia’s first represen- 
tatives in that body, he 
allied himself with Jeffer- 
son’s party in favor of 
“strict construction,” and 
opposed Hamilton’s meas- 
ures which were intended 
to strengthen the national 
government. 

Nevertheless, as his 
party was friendly to 
France, Washington sent 
Monroe as minister to that 
country in 1794, where he 
arrived a short time after 
the fall of Robespierre. Even the excesses of the 
Reign of Terror did not cool Monroe’s ardor for 
the Revolution. Unfortunately he allowed his par- 
tisan feelings to carry him so far as to say in a public 
address in Paris that the treaty which John Jay, 
under Washington’s direction, had just concluded 
between the United States and England was “the 
most shameful transaction I have ever known of the 
kind.” For this and other indiscretions he was re- 
called in disgrace. When he returned to America 
he published a justification of his conduct in a pam- 
phlet entitled f A View of the Conduct of the Execu- 
tive in the Foreign Affairs of the United States’, in 
which he severely criticized Washington. Though 


He Wins Popular! ty j 

the president took no notice of the pamphlet at the 
time, it is said that he never forgave Monroe for this 
unwarranted attack. 

In 1803 Monroe went to Frances, second time, sent 
by Jefferson as a special minister to aid in the nego- 
tiations which led to the purchase of Louisiana. After 
that memorable purchase 
was completed he went to 
Spain to try to buy the 
Floridas also, but in this 
negotiation he was unsuc- 
cessful. As minister to 
Great Britain he negotiated 
a treaty in 1806, but this 
was rejected by President 
Jefferson, who refused to 
lay it before the Senate 
because it contained no 
provisions against impris- 
onment and interference 
with the rights of neutral 
ships. 

During the War op 1812 
Monroe served under 
President Madison as sec- 
retary of state, and also 
for a time as secretary of 
war. The city of Wash- 
ington was burned by the 
British during the time 
that Monroe acted as sec- 
retary of war but his 
measures as a whole won 
him popularity, and his 
position as secretary of 
state put him in line for 
the presidency. 

In 1816 Monroe reached 
the pinnacle of his career 
when he was elected to 
succeed Madison as presi- 
dent, with Daniel D. 
Tompkins of New York as 
vice-president. Monroe’s 
vote in the electoral college 
was 183, to 34 cast for 
Rufus King, the Federalist candidate. Monroe and 
Tompkins were reelected almost unanimously in 
1820; the one vote cast against him at that time is 
said to have been “so that no one might share with 
Washington the honor of a unanimous election.” 

During Monroe’s administrations he still displayed 
his interest in expanding the territory of the United 
States. He was successful in purchasing the Floridas 
from Spain in 1819, and by the successful prosecution 
of a war against the Seminole Indians he opened up 
that new region to settlement. 

But expansion brought new and troublesome ques- 
tions with it. If the people occupied an extensive 
territory, better means of communication were nee- 



Admission of Mississippi (1817), Illinois (1818), 
Alabama (1819), Maine (1820), and 
Missouri (1821). 

Seminole Indian war in Florida (1817). 
Joint occupation of Oregon country with Great 
Britain agreed upon (1818). 

Florida purchased from Spain (1819). 
Financial crisis (1819). 

First steamship crosses the Atlantic (1819). 
Monroe reelected (1820). 

Missouri compromise over slavery (1820). 
Cumberland Road bill vetoed (1822). 
Monroe doctrine set forth (1823). 
Protective tariff bill passed (1824). 
Internal improvements bill passed (1824). 
Lafayette re-visits America (1824-25). 
John Quincy Adams chosen president by House 
of Representatives (1824). 
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essarw Monroe was interested in seeing these 
secured, but as a strict constructionist he believed the: 
Congress did not have the power to provide them. 
Consequently he vetoed a bill providing for interne! 
improvements. A more important question in regard 
to the new territory was whether slavery should be 
allowed in it. The problem was temporarily settled 
in 1820 by the Missouri Compromise, but it was not 
finally decided until slavery was abolished at the dose 
of the Civil War. (dec Missouri Compromised 

The period from IS 17 to 1825, during which hi eu- 
ro e was president, has sometimes been called the 
"'Era of Good Feeling,” because there was only a 
single organized political party during that interval. 
There were, however, so many personal factions, each 
of which desired to see its leader president, that the 
election in 1S24 has been called the "scrub race for 
president.'’ The "Era'’ was also marked by the 
second visit of Lafayette to the United States. 

With the inauguration of John Quincy Adams in 
1825, Monroe retired to private life after a public 
career covering more than 40 years. During that 
time he had displayed no wonderful ability as legis- 
lator, diplomat, or executive; but he had proved an 
honest and patriotic citizen, whose motives were never 
questioned even by his enemies. Jefferson well said 
of him that "he is a man whose soul might be turned 
wrong side outwards without discovering a blemish 
to the world.” His closing years were harassed by 
debt, and he removed from Virginia to find a home 
with Ills son-in-law, in New York City, where he 
died on July 4, 1S31. 

Monroe DOCTRINE. What is known as the 
“Monroe Doctrine” is not a part of international 
law, or even of the law of the United States. It has. 
however, formed the basis of American foreign policy 
for over a hundred years. It was the outgrowth of 
an early principle of American diplomacy — the 
complete political separation of Europe and the 
Americas, which had been urged by Washington. 
John Adams, and Jefferson. Many diplomatic notes 
have been exchanged over it and the United States 
has even stood ready to fight for it on occasion. 

Monroe’s Famous Message 

The basis of the Doctrine is found in two declara- 
tions of President Monroe’s message to Congress, 
Dec, 2, 1823, which were aimed at two troubling 
foreign situations. 

Russia at that time planned to establish a colony 
on the Pacific coast, and in 1S21 had forbidden foreign 
vessels to approach the northwest coast. There were 
also suggestions that the “Holy Alliance” of European 
powers which had just put down revolutions in Italy 
and Spain should interfere forcibR in Latin America 
to reestablish Spanish rule over her colonies which 
had declared their independence. 

This last proposal was opposed not only by the 
United States but also by Great Britain. The 
British foreign minister washed the United States and 
England to make a joint protest, but John Quincy 
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The Doctrine Proves Effective 

The declaration had the desired result. Although 

embodied in the Doctrine several times, no serious 
European interference on this continent was attempted 
until 1861 when Napoleon III tried to place Maxi- 
milian, an Austrian prince, upon the throne of 
Mexico. The United States was just entering upon 
the Civil War, but she made an immediate protest 
to Prance. As soon as peace was restored in 1865, 
she sent troops to the Rio Grande frontier, insisting 
upon the removal of the French army. Another 
notable application of the Doctrine was in the 
boundary dispute between British Guiana and 
Venezuela, 1825. when the United States succeeded 
in bringing about a settlement by arbitration. 

In 1902, during Theodore Roosevelt's administra- 
tion. a revolutionary government in Venezuela dis- 
regarded Its obligations to investors in England, Ger- 
many. and Italy. When diplomacy failed, these 
nations threatened forcible redress, but the United 
States induced them to arbitrate. In his message to 
Congress in 1904, President Roosevelt maintained 
that in "flagrant cases of wrongdoing” by Da tin 
American republics, the United States had the right to 
exercise an "international police power” over them. 
The policy of the "Big Stick.” as it was called, caused 
the United States frequently to intervene in Datin 
American affairs. This extension of the Monroe 
Doctrine was resented by Datin Americans as an In- 
fringement of their sovereignty. 

Successive administrations widened the scope of 
Monroe's original declarations. The warning addressed 
to Europe alone became applicable to all non- Amer- 
ican powers, and the restriction of further coloniza- 
tion became an objection to the transfer of any ter- 
ritory in the New World. The Doctrine In this form 
has been invoked on several occasions, with over- 
whelming popular support, in the United States. 

The general tendency of American statesmanship in 
recent years has been to convert, the Monroe Doctrine 
from a Guarantee bv the United States to a statement 
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of principle on the part of all the American republics. 
Under President Franklin D. Roosevelt's “good neigh- 
bor" policy, the United States signed a treaty with 
Latin American countries in 1933 agreeing that “no 
state has the right to intervene in the internal or 
external affairs of another." 

As a result of this policy, the Monroe Doctrine has 
been changed from a one-sided affair, defined and en- 
forced only by the United States, to a continental 
doctrine, with all American nations agreeing to 
defend Pan American security. This interpretation 
emerged from a series of Pan American conferences— 
at Buenos Aires, in 1936, convened and personally 
attended by President Roosevelt; at Lima, in 1938; 
and at Havana, in 1940. At this last conference the 
foreign ministers of the 21 republics approved a plan 
for joint administration of any European possessions 
in the Western Hemisphere threatened with transfer 
to the control of another non-American power. ( See 
also Latin America; Roosevelt, Franklin D.) 
Montaigne (mon-tan') , Michel Eyqijem de (1533- 
1592). This famous French essayist seems more 
nearly to be “all things to all men" than almost any 
other French writer. People of every nation, people 
of every sort of disposition and belief, have read his 
essays for the past 300 years, more and more of them 
every year. Therefore we may be assured that he did 
not take sides heatedly about most matters, nor 
create any new and. set way of writing which might 
please some and not others. His essays flow along as 
clearly and naturally as water, and are as widely 
refreshing, always whimsical, full of the amusing 
twists of Montaigne's mind. He found himself very 
funny. He would write, in these essays which people 
still like so well, of his own clumsiness, of how he 
could not harness a horse or carve a roast or fold a 
letter, and what a task he found it to tell lettuce from 
cabbage in his garden. Those are things about which 
all the world may smile, but not argue. Many a time 
he states ideas much more complicated and serious 
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than his troubles with harnesses or cabbages, but 
always with suavity, openness to another's ideas, 
musing gentleness — sometimes even with a sly and 
cynical smile. But he attracts all men to fish for 
themselves, in silence, from the lovely waters of his 
great stream of essays, and nobody wrangles about 
Montaigne, any more than they would shout beside 
a trout stream. 

Montaigne's training and life were extraordinary, 
and we perceive him, always dressed in plain black, 
as a lonely, rather bitter, eccentric, and even crotchety 
figure. Yet he could mourn half his life for his one 
great friend, Etienne de la Boetie; and in his eye 
occasionally flamed a light such as that which shamed 
and drove away a scoundrel and crowd of ruffians 
who had marched into his house to plunder it. 

When Montaigne was a baby he was nursed by a 
poor woman in a village, as his father wanted him to 
feel sympathy for the poor. And we ourselves may 
still feel sympathy for the poor of this same village, 
who were all obliged to learn Latin that they might 
always speak that tongue to the little Montaigne, 
and thus make it easy for the child to learn a lan- 
guage which was considered the foundation of edu- 
cation! The boy was also awakened always to the 
sound of music. Is it strange that he grew up to be a 
highly trained, refined, and singular man? 

He loved solitude, and had a tower built on his 
house, where he worked, and where he even had a 
little chapel and heard mass all alone. Not even his 
wife was allowed in his tower. Indeed, Montaigne 
had no very high opinion of the intelligence of women. 
And a mocking Fate . so arranged it that his six 
children were all girls, and it was a young woman 
admirer, Marie le Jars de Gournay, to whom he con- 
fided his last literary ideas, and who therefore became 
editor of his essays after his death, revising them in 
accordance with notations which he left. The first 
two books of his essays appeared in 1580 and the 
third in 1588. 



MONTANA, STATE of TREASURE and OPPORTUNITY 


M ONTANA. Texas and 
California are the 
only states of the Union 
larger than Montana, 
which has an area nearly 
three times as great as 
the state of New York. 

The mountains and for- 
ests in its western part 
would almost cover Ohio; 
the farm lands of its plains and valleys are almost 
equal in size to Minnesota; and Delaware and Mary- 
land could be placed upon the vast grazing fields in 
the east. The beautiful Glacier Park in the north- 
west, one of the most interesting of national reserva- 
tions, is in itself larger than the state of Rhode 
Island (see Glacier National Park). 


The name “Montana" 
— from a Latin word 
meaning “mountainous 
regions" — describes a 
large part of the state. If 
we could stand upon the 
summit of one of the lofty 
peaks and look about us, 
we should see at first 
nothing but a riot of 
rocky pinnacles shooting out of interminable forests; 
then out of the chaos would come stretches of grassy 
plains, a glint here and there of a shining lake, and 
dark canyons cut by roaring cataracts. This is part 
of the great roof of the continent, from which 
waters are carried to three oceans — the Arctic, 
Pacific, and Atlantic. 


Extent . — North to south, 318 miles; east to west, 546 miles. Area, 
147,138 square miles. Population (1940 census), 559,456. 

Natural Features . — Rolling plains in east (elevation, 2,000 to 5,000 
feet); Rocky Mountains (highest point, Granite Peak, 12,850 feet) 
in west. Principal rivers: Missouri and its tributaries (Yellowstone, 
Musselshell, and Milk) in the east; Clark Fork of the Columbia and 
its tributaries (Missoula and Flathead) in the west. Flathead Lake; 
Glacier National Park. Mean annual temperature, 43°; mean 
annual precipitation, 15". 

Products. — Wheat, hay, oats, barley, flaxseed, potatoes, beans; cattle, 
dairy products, sheep, wool, hogs, horses, poultry; copper, zinc, 
lead, silver, coal, gold, petroleum; flour and mill products, lumber 
products, railroad cars, petroleum refining, meat packing. 

Cities . — Butte (37,081), Great Falls (29,928), Billings (23,261), 
Missoula (18,449), Helena (capital, 15,056), Anaconda (11,004). 




Mineral Riches of the State 
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In the mountainous western part Montana is a vast treasure house of minerals — silver, copper, and coal. The rolling foothills of the 
eastern half support famous stock-ranges and rich farms. Metals and metal manufactures comprise nearly half of the total value 
of the state’s yearly products. Wheat leads in farm products, followed by cattle and dairy products, sheep, wool, and horses. 


It is not impossible that a group of men traveling 
through Montana in 1850 might have failed to see a 


M 


single other white man. But discoveries of gold were 
made during the next ’ ^ ^jr ^c~T ~TF ~> 

12 years, and those i\ 

made after I860 at- /a/ 9 e *. a n e Q 

tracted thousands of /'y * ac ^O/^ 

eager prospectors into ^ 

the state; cities grew / ' * .’ 

up in a few weeks, and / y 

the first era of Mon- j 

tana’s prosperity was l Fioutetdll llg^^^X' I 

begun. Helena sprang 

into being with the \ 

discovery of “Last \\yxj /^ri 

Chance Gulch” in /^X^l 

1864, and many other \\yU^4 

mines of great richness \A\39W \a/u P a ^ 

gave rise to other 

towns. Silver - lead l 

ores were next devel- Here we see the relative value of 
. _ . comparative number of p 

oped. In a few years, 

however, gold and silver production began to decrease 
rapidly, and many of the old town sites were aban- 
doned. Then, not far from Butte, a straggling vil- 
lage which had once been a prosperous silver camp, a 
great discovery was made. In 1882 Marcus Daly, a 
shrewd miner, in sinking a great shaft at Anaconda, 
discovered a rich copper ledge, and his success gave 


AGRICULTURE! 


hLANUFACTURING 

TRADE AND 
TRANSPORTATION 


OTHER 

OCCUPATIONS 


Here we see the relative value of Montana’s leading products, and the 
comparative number of people in various occupations. 


pills 

Flo uk etc. 

\X; 

\M/i 


vv y 

4<v*^’-- r ''7 


rise to an industry which has since led all others in 
Montana. Ore was found at other places in the 
Butte district in seemingly inexhaustible quantities, 

— and Butte became the 

\ greatest copper-min- 

SX ing camp in the world, 

t \\ AGRICULTURE Hundreds of miles of 
•. A tunnels honeycomb 

the ground beneath it, 

^r>b e ^ \%\ making a subterra- 

Mm t ~ ~ ; 1 nean city where men 

TTZinc &Lead ^ wor ]- day and night, 

— A 1 -- — -i~ -— . .. — endlessly pouring 

P 9 TRADE and forth the earth’s 
f transportation treasure; while in the 

OTHER ing copper give work 
x A" OCCUPATIONS to many men. In the 

Beartooth Range near 

ontana’s leading products, and the the southern border, 
le in various occupations. the WO rld’s largest 

chromite mine was developed in 1942 to provide the 
United States with the chromium formerly imported 
from the Orient, the West Indies, and Africa. 

Zinc has become one of the most important minerals 
through the introduction of the electrolytic process 
of refining. Though the state has enormous high-grade 
coal and lignite deposits, production has as yet 
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ANA Fertile Farms and Orc hards 

OCEANS” OF SHEEP ON MONTANA’S ROLLING HILLS 



Years ago Montana was the land of the cowboy, and great herds of cattle, trailed from the far southwest, roamed its hills, growing 
fat upon the abundant grass. Today much of the old “open range” has been turned over to sheep. Vast flocks guarded by “herders” 
— in the West they are never called “shepherds” — have to a great extent dispossessed the cattle, for cattle will not graze where 

sheep have been pastured. 


hardly begun. Over a period of 75 years Montana has 
produced more silver than any other state except Col- 
orado. Its manganese reserves are the nation's larg- 
est. In precious stones, chiefly sapphires, it also leads 
the nation. Gold, petroleum, natural gas, and lead 
are important. 

Products of Farm and Orchard 

Vast herds of buffalo fattening on the rich wild 
grasses of the plains pointed out to the early settlers 
a more certain source of wealth than mining. Cattle 
raising soon became a great industry. Stockman and 
cowboy shared with the miner the task of founding 
the state. Sheep raising increased until Montana to- 
day is second only to Texas in the number of its sheep 
and the volume of wool production. 

After 1900, homesteaders poured into the state, and 
farming soon became more important than mining. 
Wheat alone occasionally exceeds the total mineral 
production in value. Corn and hay are the other lead-* 
ing field crops. The irrigated areas produce excellent 
potatoes, beans, peas, and sugar beets. The mild 
valleys west of the Continental Divide grow cherries, 
apples, and other fruits and berries. About 1 million 
acres are under irrigation. This is little more than one 
per cent of the total arable land, but the irrigated area 
is increasing. The Fort Peck Dam, designed for irri- 
gation, power, and to aid navigation, is the largest 
earth dam in the world {see Dam). 

Because Montana has no large local markets for its 
produce, most of it consists of things that can be 
shipped profitably over long distances. Almost three- 
fourths of the farm income is from the sale of wheat, 
cattle, sheep, and wool. 

The Leading Industries 

Copper smelting and the manufacture of copper 
products make up the chief industry. Petroleum re- 
fining has increased rapidly and now takes second 


place in value of products. Refined beet sugar is the 
most important manufacture based on agriculture, 
followed by flour, butter, meat, cheese, and powdered 
• milk. The great forests yield lumber and pulpwood. 

Nearly V /2 million tourists each year find recreation 
in Montana’s beautiful mountains and national forests 
and on its “dude ranches.” They spend from 25 to 30 
million dollars annually, and constitute an important 
source of income for many of the state’s people. 

Great Variety of Climate 

The great size and varying altitudes of the state 
give it a diversified climate. The eastern section be- 
longs to the Great Plains region — gentty rolling or 
level land broken by the deeply eroded courses of the 
Yellowstone and Missouri rivers and their tributaries. 
A few isolated mountain groups stand above it like 
islands. The plains rise from an elevation of 2,000 
feet in the east to 4,000 feet at the foothills of the 
Rockies. Temperatures are extreme in this area. The 
highest recorded temperature is 117°, the lowest —65°. 
Rainfall averages from 10 to 15 inches a year. The 
isolated mountain groups get more moisture, with 
frequent local thundershowers. 

The western section of the state is crossed from 
northwest to southeast by parallel ranges of the Rocky 
Mountains — the Bitterroot, Absaroka, Beartooth, 
Kootenai, and other mountains. Some of their peaks 
reach almost 13,000 feet. Winters are more moderate, 
summers cooler, and rainfall heavier than in the semi- 
arid east. The climate as a whole shows great change- 
ability. Sudden fierce storms from the north may 
be followed by warm, dry chinook winds from the 
southwest. The results, however, are very health- 
ful. The story is told of a Montana real estate agent 
who was boasting to a “tenderfoot” of the climate when 
they suddenly came in sight of a little cemetery. “How 
is that?” said the prospective buyer. “I thought you 





LEADING PRODUCTS AND INSTITUTIONS OF MONTANA 






Immense Smelting and Refining Works 
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These pictures speak for themselves. But there is one interesting point you might not notice. See the huge smokestack of the copper 
smelter rising high up on that hill, far removed from the works? Well, you must know that smelter fumes are poisonous to vegetation 
and bad for human beings. The stack is situated in that way so the smoke will spread out and become diluted with air before it 

reaches the ground and so do as little damage as possible. 
















said no one ever died out here.” “ Oh,” said the land 
boomer, “ that is the family of a fool doctor who moved 
in here and his family starved to death.” 

By far the largest of Montana’s cities is Butte. In 
the daytime it seems like a great mining camp set 
down in a modern city, but at night with its lights 
shining from all the hillsides it seems a bit of wonder- 
land. Here is located the State School of Mines. 
Helena, the capital, is a, city of beautiful homes, 
picturesquely situated amid the Rocky Mountains, 
with splendid roads leading from it in all directions to 
scenic points. It is the seat of Carroll College for 
men. The city serves the surrounding mines, farms, 
and cattle and sheep ranches as a supply center. 
Brick, tile, and cement pipe are manufactured. 

Great Falls, the second city in the state, derives its 
commercial importance from the power furnished by 
several falls of the Missouri River. Billings, the larg- 
est city in the eastern part of the state, is a railroad 
and distributing center for a rich agricultural and 
grazing region. 

Missoula, the “Garden City,” is situated at the 
junction of three valleys. Farming, fruit growing, 
lumbering, and mining are the chief activities of the 
surrounding country, and the city has lumber mills, 
railroad shops, a beet-sugar factory, and an oil refin- 
ery. It is the seat of the State University of Montana. 
Tins institution and the Montana State College of 
Agriculture and Mechanic Arts at Bozeman, the Mon- 
tana School of Mines at Butte, the Montana State 
Normal College at Dillon, the Eastern Montana Nor- 
mal School at Billings, and the Northern Montana 
College at Havre make up the University of Montana. 

Anaconda, 26 miles from Butte, is noted for its 
copper-smelting works. Among its other industrial 
establishments are railroad and machine shops, foun- 
dries, and brick works. In its vicinity are found de- 
posits of gold, silver, lead, and sapphires. The city 
has also a large state fish hatchery. 

It was not until after the United States had ac- 
quired Montana in 1803 as a part of the Louisiana 
Purchase that an authentic account of it was ob- 
tained. Lewis and Clark with their band of followers 
explored the country in 1804-05, and were among 
the first white men to set foot within its borders ( see 
Lewis and Clark Expedition). For more than 50 
years thereafter few people save trappers and Indian 
traders visited the territory, which remained a vast 
and almost unknown wilderness until the discovery of 
gold in the 1860’s. In 1864 Montana was organized 
as a separate territory- and in 1889 was admitted to 
the Union. In 1876 Gen. George Armstrong 
Custer, with his command of 208 United States caval- 
rymen, met a tragic end on the Little Big Horn, 
being massacred to the last man by the 6,000 Sioux 
warriors who had risen in rebellion under Sitting Bull. 

The present population is a cosmopolitan mixture 
from almost every state in the Union and Canada. 
A disappearing element are the early settlers from 
Missouri and the border states who came about the 


beginning of the Civil War. There are nearly 17,000 
Indians in the state, the majority being located on 
six reservations. 

Montcalm, Marquis Louis Joseph de (1712- 
1759) . The name of Montcalm, the commander of the 
French troops in Canada during the French and 
Indian War, is inseparably linked with that of Wolfe, 
the British commander, as they were the two prin- 
cipal actors in that most spectacular drama which 
decided that North America was to be chiefly English- 
speaking and not French, and that it was the self- 
governing institutions of England that were to 
prevail and not the absolutism of France under the 
Old Regime. Though Montcalm suffered defeat and 
death in the conflict, his name stands as high in’ the 
opinion of posterity as does that of Wolfe, his con- 
queror. In Quebec today there stands a monument 
to the two heroes, bearing this inscription in Latin: 
“Valor gave them a common death, history a common 
fame, and posterity a common monument.” 

Montcalm had entered the army of France at the 
age of 14, and risen to the rank of colonel by the time 
he was 24. Ten years later he was sent to America, 
with the rank of brigadier general, to command the 
French troops in that theater of the world-wide war 
with the British. He won victories at Oswego, Fort 
William Henry, and Ticonderoga. But at Quebec 
Wolfe proved himself the better general, and the 
French were defeated on the Plains of Abraham, west 
of the city. Montcalm, as well as Wolfe, was mor- 
tally wounded during the battle; when told that he 
could not live, he replied: “Thank God! I shall not 
five to see the surrender of Quebec.” 

Monte carlo (; mdn'le Jcdr'lo ), Monaco. The pic- 
turesque resort of Monte Carlo, on the Mediterranean 
coast near where France and Italy meet, has been 
supported by gambling since the middle of the 19th 
century. Cards, roulette, and other games have paid 
for the splendid buildings, gardens, and lawns that 
look out from a promontory high above the sea. 

The most splendid building of all is the Casino or. 
gambling hall, with gleaming white walls, tiled roofs, 
and luxurious salons. Men and women from all over 
the world — royalty, the rich, and the venturesome — 
have gathered here each night. They have crowded 
about the roulette tables at the croupier’s signal: 
“Faites vos jeux, messieurs /” (“Make your plays, gen- 
tlemen!”). They have tried their luck at the card 
games, trente et quarante , dearie, baccarat , and many 
others. They have excitedly placed bets on the minia- 
ture horse race, les petits chevaux . 

In some of the games, the stakes were set at thou- 
sands of francs, and many gamblers bet beyond their 
means. Despair and death have followed a spin of the 
roulette wheel or the turn of a card. 

The Casino. with its wide terrace fronting the sea 
has been the center of the life of the little city, with 
its long street of Parisian shops and many little tea 
rooms. Monte Carlo and two other towns, all melt- 
ing into one another, cover practically all of the terri- 
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tory of the independent principality of Monaco, miles aws 
ruled by the Prince of Monaco. His tiny realm, past Cap 
dotted with lovely gardens and magnificent villas, lation of ] 
occupies the very fringe of the foot of the Alps and pality of ] 
two promontories. Its area is somewhat less than ]VIONTEr 
370 acres. The gambling privileges yield so large a kingdom 
revenue that no taxes are paid by the people of the Balkan pc 

OVERLOOKING THE BLUE MEDITERRANEAN 


MONTESSORI 



Monaco is famous in the scientific world for its magnificent Oceanographic Museum, 
pictured above. Opened in 1910, it was built by Prince Albert to house the exhibits 
which he spent a lifetime in collecting. His researches on the Gulf Stream, ocean cur- 
rents, and marine fauna won him a membership in the French Academy of Sciences. 

The building stands on a rocky promontory at the tip of the mainland. 


principality. None of. the prince’s subjects are 
allowed to play at the gambling tables. 

The town of Monaco, within its ancient battle-- 
mented walls and bastions, is reached by a tramway 
or by climbing long flights of steps through winding 
streets. It centers about the palace of the Prince 
of Monaco, near which stand the cathedral and a 
remarkably fine museum of ocean wonders surrounded 
by interesting gardens. From here one has a charm- 
ing view along the coast. To the west lies Nice, nine 


miles away; to the east, across the Bay of Monaco 
past Cap Martin is the frontier of Italy. The popu- 
lation of Monte Carlo is nearly 10,000; of the princi- 
pality of Monaco, about 23,000. 

Montene'gro. As the smallest independent 
kingdom in Europe, and the only portion of the 
Balkan peninsula which was never really subjugated 
RAN E an by the Turk ’ Montenegro long 

— j possessed a romantic interest aside 

from that given it by its pic- 
. turesque mountains and its sturdy 
bright - costumed people. , The 
country lies on the eastern shore 
of the Adriatic, just north of Al- 
bania, and the name means 
“ Black Mountains.” Until the 
Balkan War of 1913, which nearly 
doubled its area at Turkey’s ex- 
pense, Montenegro was only three- 
fourths the size of Connecticut. 

In 1914 Montenegro came to the 
aid of Serbia when the latter was 
: attacked by Austria, and as a 
result was overrun by the Austro- 
German armies. It was freed in 
1918. After the war it joined Ser- 
bia in a new Slav state (see Yugo- 
f slavia). When this state was con- 
quered and broken up by German 
i and Italian armies in 1941, a na- 
j tional assembly, meeting at the old 
j capital, Cetinje, declared Monte- 
negro once more a constitutional 
monarchy. 

, The people, who number about 
two hundred thousand, are Slavic 
in race and belong mainly to the 
Greek Catholic church. They cul- 
tivate small farms and herd their 
flocks on their mountain pastures. 
They have a rich literature of 
patriotic songs and ballads, the 
outgrowth of centuries of Turkish 
warfare. 

MONTESSORI, Maria (born 
1870). Most progressive schools of 
^ho uTe^t h e ’ exhl bits today emphasize liberty. Pupils 

cademy D of °Scf ences” are 8 iveEL the Opportunities to fol- 
he mainland. low their own bents, and are urged 

to concentrate on the activities 
that especially appeal to them. The credit for this 
forward step in education belongs largely to Dr. Mon- 
tessori, who was the first woman in Italy to be granted 
a medical degree and who has given her entire life to 
the study of education. 

Liberty is the central principle of the Montessori 
school. Dr. Montessori believes that the child can 
develop his individuality and grow in self-reliance and 
in appreciation of the rights of others, only if he 
is allowed to work at those things which he himself 
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chooses. The teacher is not to be a dictator, but a 
supervisor and a guide. The interest of the pupil in 
his work is sustained by the pleasure which he has in 
doing it rather than by orders, rewards, or punish- 
ments. Concentration on attractive occupations 
develops self-control. 

A second characteristic of this system is emphasis 
on sense training. Through appropriate exercises the 
child learns to distinguish between various sights, 
sounds, feels, smells, and tastes. A third point is 
the “exercises of practical life,” through which the 
child learns to button, to lace, to sweep, to wash, to 
polish, and to perform other practical tasks. 

To carry out these principles Dr. Montessori 
devised what she calls “didactic apparatus.” This 
material is supposed to teach the child without the 
assistance of the teacher. For example, puzzles, each 
piece of which can be fitted into only one other piece, 
teach the child differences in shape and thickness. 
Dressing is taught by means of buttoning or lacing 
frames. Writing is taught b}' an ingenious use of 
sandpaper letters. 

Dr. Montessori devised these principles when she 
was principal of a school for feeble-minded children. 
Her success with these children inspired her to try the 
same methods on normal children. In 1907 she 
founded a school at Rome which she called “Casa dei 
Bambini,” or “House of Childhood.” Within a few 
years this school was being imitated throughout 
the world. 

Many educators hold that the Montessori method 
does not lay enough emphasis on the play element in 
education. Actual experience gives better preparation 
for practical life than does formal apparatus. The 
imaginative side of the child is largely ignored. 
Stories and musical interpretations are not widely 
used, though a few games are sometimes included in 
the program. 

The Montessori method at first achieved a wide 
popularity, and in some European schools it is still 
a vital force. In the United States, however, it has 
largely disappeared as an independent method, but 
its best features have been incorporated into current 
educational systems. 

Montevideo, Uruguay. From nearly every 
point in the handsome and splendidly situated capital 
of Uruguay one has a view of either the vast turbid 
stream of the Rio de la Plata — here 60 miles wide — 
or of the land-locked Bay of Montevideo. For the 
city is built partly on a whaleback-shaped promon- 
tory that thrusts west from the coast, and partly 
on low hills along the shores. The streets rise one 
above the other like a series of terraces, affording a 
perfect natural drainage and making the city one of 
the most healthful in the world. A deep channel 
has been dredged and long breakwaters built so that 
the largest of ocean steamers can enter the harbor 
and lie alongside the wharves. Previously they 
had to anchor far out in the river and load and unload 
by means of small boats or lighters. 


From any direction the view of this “City of 
Roses” is a lovely one. Flowers are everywhere, in 
private gardens and public parks; and along the curve 
of the bay are beautiful suburban residences. Many 
of the houses are of three stories, built of a stone 
quarried near by, and are in architecture much like 
the buildings of Europe. There are many imposing 
public buildings — banks, theaters, government build- 
ings, normal schools, a military college, and a uni- 
versity. The streets are wide and laid out at right 
angles, as in the cities of the United States. 

The principal industries are connected with cattle 
raising. There are several meat-drying and salting 
establishments in the city, in some of which one may 
see acres of posts strung with wire from which is 
hung meat being dried in the sun — the “jerked beef” 
which is the only cheap form of beef that can be kept 
any length of time in warm countries. Near the city 
is an establishment for preparing frozen meat, where 
thousands of cattle and sheep from the enormous 
Uruguayan ranches are killed every day. Other 
important establishments are dairies, creameries, and 
tanneries— outgrowths of the cattle industry. The 
manufacture of textiles, cement, shoes, and other 
commodities which are locally consumed is expand- 
ing. The city's population of about 695,000 is almost 
a third of the population of the entire county. 
Montfort, Simon de (1200?- 1265). “I fear 
thunder and lightning exceedingly,” King Henry III 
of England once said to Simon de Montfort, “but I 
fear thee more than all the thunder and lightning in 
the world.” And well might the inefficient lung fear 
his powerful brother-in-law, who was leading the 
barons of England in their concerted opposition to 
Henry’s misgovernment. 

Simon de Montfort, a stern and warlike knight, was 
a Frenchman by birth who had become Earl of 
Leicester in England. At first the English barons 
distrusted him because of his foreign birth. On the 
other hand, although he had married the King's 
sister, he was frequently out of favor with Henry. 
When the King sent him to govern Gascony, or 
Aquitaine, one of England's possessions in France, 
he blamed Simon for violent and severe rule because 
of the complaints of rebellious lords. 

It was after the earl had given up this task and 
returned to England that he became the leader of 
those who wished to end the king’s misgovernment. 
When the barons saw that Henry did not intend to 
keep his promises to reform, they resorted to arms. 
“Though all men quit me,” declared Simon de Mont- 
fort, “I, with my four sons, will remain and fight for 
the good cause which I have sworn to defend, and. 
for the honor of the Holy Church and the welfare of 
the kingdom.” In the first battle, fought at Lewes 
in the southern part of England, the barons were not 
only victorious but they also took captive King 
Henry and his son Edward. 

While Simon de Montfort exercised power he made 
a change in the Great Council or Parliament for 
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w inch lie will always oe remembered. .m calling a 
meeting rn T265 lie summoned not only the barons 
and clergy but the knights of the shire, who had at- 
tended only occasionally in the past, and two towns- 
men from each of those cities and boroughs (towns) 
which could be depended upon to support his reforms. 
This is usually called the first Parliament, because it 
was the first in ‘which the “ Commons 77 (as opposed 
to the clergy and nobility) were represented. 

Soon atter this meeting Prince Toward es caned 
from captivity and rallied about him many of the 
nobles who were dissa tisfied with Sari Sim onus harsh- 
ness. He showed much skill in forcing Simon to hunt 
in an umavorable position at Evesham in the west of 
England on Aug. 4, 1255. When the earl saw Ed- 


ward's army approaching in great numbers and 
excellent order he said: “'They come on skilfully, 
yet it is from me that they have learned this order of 
battle. God have mercy on our souls, for our bodies 
are Prince Edward's.” 


True to his prediction Simon and his barons were 
defeated though they fought bravely. The earl him- 
self was slain, but the reforms which he had begun 
were continued by the wise Prince Edward. The 
people of England lamented the fall of “'St. Simon/ 7 
as they came to call the earl, and a song is preserved 
which they made soon after his death: 


On Evesham’s plain is Moniiort, a sin, 
Well skilled our war to guide; 
Where streams his gore, shall all deplore 
Fair England’s dower and pride. 


M°NTH. The word “'month 77 comes from mans., the 
Anglo-Saxon word for moon, and its length was from 
one new moon to the next.. This is called a lunar 
month (from the Latin Tuna, moon). It is usually 
reckoned as 28 days, but the actual mean duration is 
29 days, 12 hours, 44 minutes, and 2.7 seconds. The 
lunar month is sometimes called a “synodic 77 mouth. 

A “'solar 77 month is one-twelfth of the time taken 
by the earth for its revolution around the sun. 
“Calendar 77 months diner in length, as is indicated 
in the old rhyme, of which one version runs — 

Thirty days hath September, 

April, June, and November; 

All the rest have thirty-one, 

Save February alone, 

Which has twenty-eight days dear 
And twenty-nine in each leap year. 


In computing interest 30 days is usually taken as 
a month. 

Montreal ( mon-tre-al '), Quebec. On hlay 17, 
1642, a little band of French colonists landed on the 
island where the St. Lawrence and Ottawa rivers meet. 
Mass was celebrated by the light of fireflies imprisoned 
in a bottle. Thus was planted, in the words of a 
priest who accompanied the expedition, “a grain of 
mustard seed that shall rise and grow till its branches 
overshadow the earth. 77 For this was the beginning 
of the city of Montreal, the commercial and financial 
heart of Canada, where nearly one-third of the 
Dominions total trade is centered. 


AJ though nearly 1.000 miles from the Atlantic 
Ocean, the city is rea ched by ocean-going steamers, 
and a system of canals and railroads connects it with 
the Great Lakes and the interior of the Dominion. 
•On .account of its location at the break in transporta- 
tion caused by the Lachine Rapids, Montreal has 
become the largest and m ost important city of Canada, 
and one of the greatest seaports of America.. In 
addition to its enormous import and export trade it 
has a great number of diversified industries, includ- 
ing meat packing, and the manufacture of boots and 
shoes, railroad ears, and locomotives, paper. cl o thine, 
flour, cement, lumber products, structural steel, and 
in Austria! machinery, 

Montreal is a city of contrasts, and one of the most 
beautiful places on the continent. It is built on the 
southeast side of the island of Montreal, which is 30 
miles long and from 7 to 10 miles wide. Behind it 
Mount Loyal (from which the city takes its name) 
slopes up to a majestic height and the view from the 
top is one of the finest in Am erica. About three- 
fourths of its Inhabitants are of Trench descent, but 
three-quarters of the trade and business Is in the hands 
of the British. The Trench, however, dominate the 
political life of the city. Most of the people sneak 
both English, and French, and both languages are 
officially recognised. Formerly it was the practice 
to elect British and French mayors alternately, but 
this custom has fallen into disuse. 

Ai multitude of churches, many of them of great 
beauty and artistic merit, are scattered, over the city. 
Here Is the church of Notre Tame, built after toe 
style of the famous Notre Dame In Paris: the new 
church of St. James, modeled after St. Peters at. 
Tome, and the Christ Church Cathedral, famed, as one 
of the most perfect churches In Canada.. Beside 
Notre Dame stands the seminary of St. Snlpfee, a relic 
of the da vs of Trench rule and the earliest sc nodi m 
Montreal Chief among the many educational Insti- 
tutions are McGill University and L' Drivers: te de 
Montreal. As elsewhere in the province of Quebec 
there are two systems of public schools, one for 
Toman Catholics and the other for Protestants. 
Population, SIS, 577. 

Moody, Dwight- Ltua (IS87-1S99L At 17, the 
boy who was to become one of the most noted of 
American evangelists was a clerk In a Boston shoe 
store. Two years later he went to Chicago and be- 
came active in religious work, hunting up ragged 
children in the worst parts of the city and forming 
them into a Sunday-school class, which grew into a 
great mission. During the Civil War he also worked 
among the soldiers. Moody's great work was as an 
evangelist, but his many converts In Chicago founded 
a church, and made him their pastor. This charge 
did not keep him from carrying on many great revivals 
in other cities. With Ira D. Sankey, the singer (who 
died in 190$), he several times visited England 
Much of his later life was given to building up the 
bloody Bible Institute in Chicago. 
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Once Tortured by Volcanoes 
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The EARTH’S CHILD, RULER of the TIDES 

M OON. The Moon is 7— ’ 7 // blinding, scorching sun- 

one of the smallest !r\ are f oU°Y e : db y two 

heavenly objects, J y y"T\ weeks of frigid arctic 

wise it is relatively / ' darkness. During the 


of the heavenly objects, 
but because it is relatively 
near to us it looks to be 
the largest, next to the 
Sun, and we know more 
about it than of any of the 
planets or stars. With a 
telescope we can actually 
see its mountains and 
ravines, its craters and 
broad expanses or plains, 
which early observers 
thought were seas. We 
know the geography of 
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darkness. During the 
period of sunshine the 
temperature may go up 
to boiling, but during the 
long lunar night it prob- 
ably goes down to 200 
and even 400 degrees 
below zero. 

In ages past the Moon 
was doubtless the scene 
of violent “moonquakes” 
and volcanic eruptions. 
Whether the volcanoes 


fVm-l- -rmr-h nf fhp Moon This diagram shows how much of the Earth the Moon would poiicpr] fhp prntprq qnrnp 

tnat part} ot tne moon coyer if it were laced immediately over the united states. causea me erasers, some 


HOW LACK OF ATMOSPHERE AFFECTS SCENERY 


which we can see nearly 

as well as we know the geography of the earth, and 
all the principal mountain ranges and craters and 
“seas” have been named. Among the ranges are 
those called the Caucasus, the Apennines, the Alps, 
and the Carpathians, some of whose peaks rise as 
high as 20,000 feet * among the craters are Apollonius, 
Archimedes, Julius Caesar, and Tycho, and among 

the “seas” are Mare HOW lack of atmospi 
Serenitatis (the 
“Serene Sea”), Mare 
Imbrium (the “Rainy 
Sea”), OceanusProcel- 
larum (“Hurricane 
Ocean”), Lacus Mortis 
(“Lake of Death”), 
and so on. 

But such names are j 
purely fanciful. There [S'l 
are no seas because 
there is no water, or 
very little, and there 
are no storms such as 
ours because there is 
practically no air or 
atmosphere. Indeed 
we might almost say 
that nothing ever hap- 



of which are 100 miles in 
diameter, is not known; they may possibly be the 
result of collisions with huge meteorites. In any 
event it is supposed that the Moon is now a dead 
planet. 

The area of the Moon (14,685,000 square miles) is a 
little less than the combined areas of North and 
South America. Its diameter (2,160 miles) is about 

:re affects scenery one-fourth that of the 

earth, and it would 
require 49 moons to 
equal the ’Earth in 
volume and 81 to equal 
it in weight (or mass). 
The Moon’s average 
distance from the 
earth is about 239,000 
miles, whereas the Sun 
is 400 times as far 
away. It would take 
an airplane traveling 
150 miles an hour 
• somewhat more than 
two months to reach 
the Moon. 

The moon is the 
Earth’s only satellite. 
It revolves around the 


none nn fhp Moon This P icture shows how a sea-side scene would appear, if the Earth TP,o r H, if Iq 

pens on xne moon. Iacked atmosphere, like the Moon. Without air there would be no diffu- Jjjartn because ITS IS 

There are no winds to Sion of light, and the sky would appear as though it were night, save for held in leash by the 
, the blazing reflection of the Sun on the surface of land and water. r r •, , i 

stir the dust or waters force of gravity exerted 

to moisten it. No cloud ever moves in the airless by the superior mass of the Earth. But the Moon 


stir the dust or waters 

to moisten it. No cloud ever moves in the airless 
sky or flash of fire comes from an erupting peak. 
The land is cold and dark, and over all broods a 
terrible emptiness. 

With nothing to breathe and probably nothing to 


itself reacts on the Earth, causing tides (see Tide). 

The phases of the Moon — “new,” “half, ’’and “full” 
— result naturally from its various positions with 
respect to the Sun and Earth. Deriving all of its 


eat or drink, human life or any form of animal life light from the Sun, the Moon is “new” when it is 


could not exist on the Moon. Even if it could, life 
would not be very pleasant there from our standpoint. 
The lunar day — that is, the time from sunrise to 
Bunrise — is about a month long. Two weeks of 


between the Earth and the Sun; it is “full” when 
it is on the side of the 'Earth away from the Sun. 
Solar eclipses occur only when the Moon is new, and 
lunar eclipses when the Moon is full ( see Eclipse). 
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THE BARREN LANDSCAPE OF THE MOON 
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This striking photograph was taken with the 100-mch reflector at Mt. Wilson. The picture shows the moon in natural position, and 
not upside down, as it would be seen through a telescope. The smooth area in the center is the Mare Imbrium (Rainy Sea), bounded 
below at the right by the Apennines. The shallowest and most prominent of the three craters at the right near the mountains is 
Archimedes. Directly above Archimedes, on the margin of Mare Imbrium, is the black, ring-like plain known as the crater Plato. If you 
look closely in the lower left-hand corner you can make out the dimly outlined crater Copernicus, one of the hugest of all. It is 
46 miles across and is rimmed in by mountains 12,000 feet high. The smaller crater to the right and above Copernicus is Bullialdus. 
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How the Moon Came to Be 


MOON 

The Vast and Shining 

HE mind of man can hardly conceive that 
life has ever been upon the Moon, but as we 
look at this silent world and see with our 
own eyes the mighty, record of its past, we 
feel a sense of the boundless mystery of the universe. 
We stand on a world of life and look on a world of 
death. We see spread 
out before us, in the 
full light of the Sun, a 
landscape as vast as 
the American conti- 
nent, with not a living 
thing upon it. Not a 
flower blooms, not a 
tree grows, not an in- 
sect creeps. Not a 
sound is heard, not a 
thing moving; the 
silence of a thousand 
ages is unbroken in 
this solitude that no 
man knows. 

But it was not 
always thus. The 
energies let loose in 
the World War were 
like children’s toys 
compared with the 
explosive forces that 
must once have rent 
and torn the Moon. 

Forces incalculable 
and unthinkable have 
made her what she 
is — beautiful to look 
upon as she rides in 
majesty with the 
Earth around the Sun, 
but with a face all 
scarred and worn with 
time, and the mark of 
some great agony writ- 
ten over it. Who is 
not moved by that 
picture of the Moon 
which Prof. J. A. Thomson has given us? We may 
say of the Moon, in his words, that “it was Earth’s 
only child, and it died!” 

Several different theories have been advanced as to 
the origin and history of the Earth-Moon system. 
One of the most interesting of these was advanced by 
Prof. George H. Darwin, who sought to show that the 
Moon and the Earth were originally one mass and 
that they have come to their present state through 
the influence of the tidal action of each on the other. 
According to this theory the Earth, it is said, was once 
shaped like a pear, and as it spun around the small 
end of the pear broke off and spun around inde- 


Solitudes of the Moon 

pendently. For ages and ages it went around the 
Sun side by side with the Earth; but slowly it got 
farther away, until at last it is where it is, as far away 
from us as ten times around the world. This hap- 
pened, it is said, millions of years ago, when the 
Earth was cooling down from its molten state and a 

crust about 30 miles 
thick had beenf ormed ; 
and the part which 
broke away equaled 
about 5,000 million 
cubic miles of matter. 
More recent investi- 
gations, however, have 
tended to show that, 
fascinating though this 
theory is, in all prob- 
ability it does not 
accurately represent 
the past history of 
the Earth and the 
Moon. 

A more recent 
theory, and one with 
no outstanding facts 
against it, teaches that 
the Moon was formed 
by the drawing 
together of a great 
number of small 
masses about a larger 
one which attracted 
the smaller ones by 
reason of its greater 
mass. These small 
masses were probably 
of the same sort of 
material as those from 
which the Earth and 
other planets were 
built up. In all prob- 
ability the Earth and 
the Moon were formed 
in the same way, at 
the same time, and 
of material which came originally from the Sun as 
the result of some cosmic explosion {see Planets). 

What has been the life of the Moon since then can 
never be fully known. So far as we know, no man 
has seen the whole Moon at any time, and whether 
life has ever been upon it no book can say. Certainly 
there was no life of any kind when the Moon was 
formed. Its mighty mass of red-hot matter was 
cooling down and there was not a living thing on 
either Earth or Moon. 

The pull of the Earth on the Moon and the pull of 
the Moon on the Earth have never failed; and today 
they travel together and revolve together, so that the 




You could certainly set a world’s record for high jumping on the Moon. 
Gravity only pulls one-sixth as hard there as it does on the Earth. There- 
fore, if you can jump six feet in an athletic contest here, your lunar leap 
would be 36 feet. 
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(^ Scorching, Days and Freezing Nights 

other side of the Moon has never yet been seen by 
anyone on Earth. But we know, from the face that 
we see, that the Moon has had an amazing history 
since it was first formed. 'The Sun pours down its 
light and heat on it unceasingly through a day 300 
hours long. No life like ours could exist in the heat 
that reaches the side turned to the Sun; but on the 
opposite side the Moon is always as cold as ice, and 
no life like ours could endure a cold like that. A 




MOON 


passed away, all sound has gone. If we should shoot 
an explosive rocket against the Moon, its impact 
would be silent, for sound is carried by air, and 
over the Moons surface, as between it and the 
Earth's atmosphere, there is an almost perfect vacuum . 

Weird and strange indeed are the scenes on this dead 
world, and it is one of the triumphs of the human 
mind that we know them well. Long be: ore we knew 
the North Pole of the Earth men knew the North Pole 
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If you had an airplane that could travel Cvro and one-half miles a minute, and if that airplane could, in some way, manage to £v 
across empty space, it would take yon more than two months to reach the Moon. Perhaps this distance makes you gasp! But this 
is nothing compared to the^nert point in this picture. The diameter of the Sun is more than twice the distance between the Barth 
and the Moon. If the Earth were at the center of the Sun, the Moon could revolve around it, and still remain inside the Sun. 


man living on the Moon would spend his long day in 
the tropics and his long night in the, Arctic. He 
would have to endure alternately such heat and cold 
as human beings have never known. 

A World without an Atmosphere 

No atmosphere envelopes the Moon, so the fierce 
heat of the Sun pours down on it unchecked. There 
is no blanket to break its heat, no ocean of air to 
diminish its intensity or soften its dazzling light. 
And as there is no atmosphere, there is no “ sky light,” 
so that the Sun shines on the Moon from a dense 
black sky. It would look like a great white bail 
shining in pitch black night. When the Snn with- 
draws its light and the Moon is wrapped in night, the 
darkness there must be as in the darkness of a pit. 
A day and a night on the Moon are equal to a month 
on earth, so that for 14 of our days a m an of the 
Moon will live in light and heat unknown to us, and 
for another 14 days in blackness and cold such as 
Earth never experiences. 

We can hardly think of a world like that as anything 
but dead, and if the Moon was bom when the Earth 
was bom we may ask vhy it has died so soon. 


of the Moon. Men find their way about the Moon as 
easily as about the Grand Canyon of the Colorado or 
parts of Africa. It was the first thing man began to 
study in the heavens. If it filled men with dread in 
ancient time, it gave them their first ideas of anything 
beyond this world and their first glimmering of the 
outer universe. The shepherds of Chaldea would sit 
and look at it, and think it a sort of mirror in which 
the image of the Earth reflected back; and after Cal- 
vary, men saw the figure of Judas in the Moon, suffer- 
ing transportation for his treason. Long after that, 
wise men, looking at the Moon through telescopes, 
imagined that the marks they saw were made D 3 T man, 
as some men think today of the marks on Mars. Old 
Kepler used to think that these huge crater-wails upon 
the Moon were built by man; they looked to him like 
the wails of pits built as shelters from the long fierce 
action of the Sun. 

But Kepler did not know the nature of the things 
he saw — their vastness and their' age. It is these 
craters that seize a mams imagination. They are the 
handwriting on the Moon. They are giganti c beyond 
anything seen on Earth, and the forces that made 


Why is Earth still covered with green trees, and them are beyond our understanding. There are hun- 
earpeted with flowers, and throbbing with the life of dreds of them, and from some of them vast quantities 
a myriad living things, while the Moon is dead and of matter have been flung for more than 20 miles, 
bare? It is because the Moon is smaller. If the Their walls rise up miles high and some of them are so 
Earth were small like the Moon, our air would wide that two men standing one on each side would 
gradually be left behind as the Earth traveled throngh be as far apart as if one were at the Atlantic end and 
space. With the air would go our water; and with the other at the Pacific end of the Panama CanaL 
air and water gone, no life would be possible on Earth. The walls rise sheer like walls of houses, but they fall 
We would have the same great heat of the lunar away outside, and for a hundred miles at times we can 
day and the same extreme cold of the lunar night, trace the vast extent of those tremendous forces which 
On the Moon, all life and water and air have flung up burning lava in molten streams from the 
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Terrific Lunar Explosions 


furnace of the Moon, These craters, according to one 
theory, are the remnants of volcanoes, but to what 
can we compare the mighty cataclysms which tore the 
very heart of the Moon to pieces and left it yawning 
with chasms and stricken with death? 

The Moon is only one-sixty-fourth the volume of 
the Earth and one-eighty-first of its mass, and gravity 
there has only one-sixth of its force on Earth. Explo- 
sive forces on the Moon, 
would be six times as ef- 
fective as on Earth. Things 
on the Moon are only a 
sixth as heavy — a brick 
that weighs six pounds here 
would weigh one pound 
there; a man who can jump 
six feet here would jump 
36 feet there; a gun that 
fires ten miles here would 
fire 60 miles there. 

We can imagine, there- 
fore, that these internal 
forces that seem almost to 
have torn the surface of the 
Moon to bits must have 
been beyond all human ex- 
perience or conception. In 
parts the surface of the 
Moon is strewn thick with 
craters; and rising from the 
floor of these we find enor- 
mous cone’s, standing like 
obelisks, sometimes a mile 
high, and sometimes with 
another crater in the cone, 
formed, we may suppose, by 
the last expiring efforts of 
the eruption that built up the 
great circular walls. Some 
craters have cracks across 
that are quite a mile wide, 
and one great crater, more 
than 50 miles across, is filled to the brim with lava, as 
if it had oozed out after the walls had been formed until 
it filled the huge round pit with a mass of solid rock. 

Those Frightful Blow Holes in the Moon 

It is believed that sometimes, in these explosions 
on the Moon, a single eruption may have sent forth, 
crashing out of the red-hot depths, hundreds of cubic 
miles of matter. In some craters there are gaps 
across the surface a mile wide and 150 miles long, and 
deeper than from the top of our highest mountain to 
the bottom of our deepest sea.' 

And, as chasms are deeper and craters wider, so 
mountains are higher on the Moon. A grain of mus- 
tard seed on a globe three feet across would represent 
the highest mountain on the Earth, but a grain of 
seed on a globe one foot wide would stand for the 
highest mountain on the Moon. 

Cliffs on the Moon are much steeper than on 


Earth, and the mountain scenery, if we could see it 
as we see the Rocky Mountains or the Alps, would be 
far grander than our own. One mountain chain has 
3,000 mountains packed together; the lunar range we 
call the Alps has 700 glorious peaks, with an immense 
valley 80 miles long and 5 miles wide that seems to 
have been cut with a knife. 

Amazing are those white pathways that seem to 


creep wherever we look in the Moon. From one 
great crater we can trace them for 1,000 miles. One 
is said to be 1,700 miles long, and they are sometimes 
25 miles wide. They go over mountains and plains, 
over craters and through valleys, straight on and on 
everywhere, marching like the little Earth creatures 
called lemmings in those vast migrations which lead 
them in a straight line to the sea. Somebody has 
said that if a brush had been drawn across the face of 
the Moon in a thousand directions the effect would 
be to give us these white streaks, and they are among 
the mysteries of the lunar world. They are probably 
outflowings of lava through the great cracks around 
volcanoes, but the minds of astronomers are as much 
puzzled by them as by those enormous areas on the 
Moon which look like seas. They are not seas, for 
there is no water on the Moon. But perhaps these 
great smooth surfaces — though what seems to us as 


PHASES OF THE MOON THROUGH 
Because of the earth’s rotation, the moon seems to 
move from east to west across the sky. But the moon, 
in its monthly revolution around the earth, moves from 
west to east, or against the direction of its apparent 
daily motion. The diagram at the right indicates these 
relative motions, and shows the phases, or appear- 
ances, they create. They are (1) the new moon, which 
popularly means the first visible phase after the 
astronomical new, or dark, moon; (2) the half moon; 

(3) the full moon; and (4) the old moon. Below we see 
the moon’s position in relation to sun and earth in 
each of its phases, and also how it appears from the earth. 


THE MONTH 




1. New Moon: When 
the moon is in line be- 
tween earth and sun, its 
dark side is toward us 
and we cannot see it. A night or so later, the 
moon has moved enough to show the edge 
of its lighted side as a thin crescent, with 
tips or “horns” that point away from the 
sun. Since the moon is still near the sun 
line, it can be seen only in the west just 
after sunset, from the twilight zone, as the 
dotted arrow shows. 


3. Full and Wan- 
ing Moon: Two 
weeks after new 
moon, the moon 
is at its farthest 
from the sun 



2. Half Moon 
( Waxing) : 

About a week 
later, the moon 
has moved far 
enough along 
in its orbit to 
show half its 
lighted side to the earth. This quarter-turn 
around the earth makes it visible in the 
south instead of the west, at sunset. Rota- 
tion of the earth causes it to move westward 
across the sky, and to set at about midnight. 



and is full, with its lighted side toward the 
earth. It also is halfway around in its orbit, 
and rises in the east after sunset. There- 
after, as it wanes and loses its round appear- 
ance, its lighted portion is toward the east, 
and its horns point westward. It continues 
to rise roughly an hour later each night. 


4. Old Moon: Toward the end of the lunar 
month, the moon has swung near enough to 
the right-hand side (as we see it) of the 
sun, to appear in the eastern sky just be- 
fore sunrise. The bulge of the old-moon 
crescent is toward the sun and the horns 
point to the right. This completes the cycle. 
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] Mother of the Tides 

smooth water is broken in ridges and cracks extending 
for miles — may be due to the falling of the thin crust 
into the molten bed below, so that what we see may 
be the surface of a molten lake turned solid. 

Such a world of stillness and mystery and death is 
this vast and shining solitude of the Moon. We have 
called it “ Earth’s dead child”; but we know that 
nothing can die and cease to be, and Earth’s dead 
child has its glorious immortality. 

If the Moon is dead it keeps life sweet on Earth. 
Perhaps you have not thought of it, but as the Sun 
keeps our atmosphere in constant circulation through 
the winds, so the Moon does with the waters. It 
saves the oceans from stagnation. It is the greatest 
sanitary agent that any man knows, Nature’s benefi- 
cent agent for us all. The power of gravitation runs 
from Moon to Earth and Earth to Moon, and the 
pull of the Moon on the sea brings the tides up on 
the shore twice a day. They cleanse the seashore as 
nothing else could, and carry off the deposits of rivers 
which otherwise would bring us plague and pestilence. 

Aside from causing the tides, the moon undoubtedly 
tends to slow down the Earth in its rotation. Just 
how fast the tidal friction will work to lengthen the 
day is hard to say but it is certain that it will not be 
more than one second of time in half a million years, 
so we may lift up our hearts; it will not hurt us. 
There are good times coming long before the Moon 
has slowed us down to any considerable extent, and 
who shall say that the Moon may not have a service 
still to render to the Earth beyond all our imagination? 
She may help us with our labor; she may release men 
from the present burdens of toil. 

How the Moon Helps Start Big Cities 

Not so very long ago the traffic in our harbors lay 
at the mercy of the Moon. Our ships sailed up our 
rivers with the tides, and in the race between wind 
and tide, the tide would always win. Who will write 
a book to prove that the Moon put our great cities 
where they are? It is probably true, for had there 
been no Moon there would have been no tides and 
had there been no tides, who would have built New 
York and Philadelphia where they are? 

But let us keep to our story, and think of that boy 
who, though he knew it not, set out to fight the Moon 
and win the fight. He was little James Watt, whose 
aunt would bully him gently for sitting wasting his 
time watching the steam puff out of the kettle-lid. 
“You lazy boy, James Watt!” she would say. “Have 
you nothing better to do than to sit for hours looking 
at that kettle?” But James Watt was fighting the 
Moon, and he was winning. He brought steam power 
into the modern world, and Richard Trevithick and 
George Stephenson and Robert Fulton, and all the 
rest of those great pioneers of steam, were fighters of 
the Moon, although they knew it not. 

For steam power makes our ships independent of 
the tide and more powerful than the wind, and no 
longer need our sailors await the Moon’s convenience. 

Well, we have won our independence of the Moon, 


moors! 

and now we have to harness her. Millions of tons of 
water are lifted twice a day for many feet, and we 
let this mighty power run to waste. It would do the 
work of half the nation if we made it turn a wheel. 

A hundred years ago at London Bridge the rising 
waters as the tide came in, the rushing river as the 
tide went out, were made to work pumps that carried 
water to London people. This power of the tides was 
one of the good things of the past that men stopped 
instead of building up. The time may come when we 
shall build it up again, and then all men who toil will 
bless the Moon, for it will be the slave of Earth 
chained to our factories, turning wheels, driving our 
machines. It may all come “with time and tide,” as 
the poet says. 

MOORS. When the Arab armies swept across 
northern Africa in the 7th century, they found in the 
northwestern corner of the continent a white race of 
ancient origin called the Berbers. These they con- 
verted to Mohammedanism after a sharp struggle at 
the beginning of the 8th century. Then Berbers and 
Arabs joined in invading and conquering Spain, and 
a mixed race sprang up called the Moors. 

The name Moor comes from the Latin Mauri , 
the name for the Berber inhabitants of the old Roman 
province of Mauretania, now Morocco. It is applied 
today chiefly to the people of mixed blood inhabiting 
the seacoast of the Barbary States. The typical 
Moors of Morocco are a handsome race, with olive 
skin, black eyes, and black silky hair. The women 
are beautiful in early youth, but grow fat rapidly, a 
quality much admired by their own people. The 
Moors are courteous and intellectual, but also cruel 
and revengeful. Of all the pirates who infested the 
Barbary coast in former days, none was more feared 
than these mild-mannered cut-throats. 

The Moors reached the height of their power in 
Spain. After the conquest of the Visigoth kingdom 
in 711, and a period of great disorder, the famous 
Arab Calif ate of Cordova was formed which lasted 
until 1031. Following the collapse of the califate, 
the Moors (Berber- Arabs) who had obtained control 
of northwestern Africa crossed to Spain and wrested 
the power from the pure-blood Arabs. 

After the battle of Navas de Tolosa in 1212, in 
which Alphonso VIII of Castile broke the Moorish 
power in central Spain, the Moors still ruled the 
kingdom of Granada, which rose to a splendor rivaling 
the former Califate of Cordova. It was not until 
1492 that the power of this Moorish kingdom, weak- 
ened by internal discord, was shattered by the armies 
of Ferdinand and Isabella. 

The Moors were then expelled from Spain, to the 
great economic and intellectual loss of that kingdom. 
A number adopted Christianity and remained in 
Spain. About 60,000 of their descendants, called 
Moriscos, dwell in Spain today. Many remains of the 
days of Moorish greatness are still found in Spain, 
chief of which is the Alhambra palace at Granada. 

( See also Arabia; Mohammed; Morocco; Spain.) 
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Moose. The largest living deer common to the 
northern regions of the Old and the New World is 
the elk or moose — fov the lat ter is merely the American 
counterpart of the European elk. In the Old World 
the elk is now scarcely found except in the northern 
parts of Russia and Scandinavia. In the New World 
the moose is found mostly in northern Maine, Minne- 
sota, and British North America. It has long Legs, 
standing about six feet high, and a large head with 
broad muzzle and large nostrils. The average weight 
is about 700 pounds, while unusually large specimens 
attain a weight of from 1,100 to 1,400 pounds. 

The moose can easily be distinguished from all 
other deer by the magnificent horns or antlers of the 
male, which sometimes attain a spread of more than 
six feet. Each antler is like a broad hand, with the 
palm curved and held upward, and with the margins 
set with prongs. An average full-grown pair of ant- 
lers, with the skull, weighs 70 pounds. They grow 
gradually, the first year being only knobs an inch 
high, the second year they grow to about a foot in 
length, and the third year they take on their palm- 
shaped character. The fully formed horns are shed 
in December, sprout again in April, reaching their 
full size in June. It is remarkable to think of these 
enormous horns being shed annually and produced 
again in so short a time. 

The moose feeds on willow-tips, on the slender 
shoots of the striped maple, and other trees, and on 
bark and various evergreens. It often wades in water 
up to its neck, to escape flies and mosquitoes and to 
feed on succulent water-plants. When enraged a bull 
moose strikes vicious blows with its front feet as well 
as with the heavy antlers, and is a dangerous foe for 
man or beast. Moose are rapid runners, and have 
sharp' senses of hearing and smell; as a result they 
are difficult to hunt. In winter they herd in small 
troops for protection. 

In America the wapiti is often wrongly called “the 
American elk.” In Europe remains are found of am extinct 
deer, with branching antlers 10 feet across, which is usually 
called the giant “Irish elk.” 

More, Sir Thomas (1478-1535). “I say no harm, 

I think no harm; but I wish everybody good,” once 
declared Sir Thomas More, the great English states- 
man, scholar, and author. This was no idle boast, for 
the man who made it was a lovable merry man, with 
warm affections and a kind heart. Among his children 
he was a loving companion,, and often he would take 
scholars and statesmen into his garden to see his 
girls' rabbits. And yet this kindly genial man wished 
it engraved on his monument that as lord chancellor 
he was “the scourge of thieves, murderers, and here- 
tics.” Surely it would be hard to find a character 
which blends into harmony so many apparent contra- 
dictions as Sir Thomas More's. 

Son of a prominent London barrister, young 
Thomas More was reared as a page in the household 
of Cardinal Morton, who prophesied greatness for 
his ward. As a student at Oxford, More came under 
the influence of the New Learning, and later formed a 
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close friendship with the great Dutch scholar, Eras- 
mus, who was captivated by his charming personality. 
These two, with John Colet, the distinguished dean 
of St. Paul's, were the leaders of a, group of scholars 
and religious reformers in England since known as 
the “Oxford Reformers,” who did much to promote 
the Renaissance in England (see Renaissance). 

Entering his father's profession of law, More early 
attained distinction: but for a time religious piety 
led him to fast, pray, and scourge himself as a pre- 
liminary to entering the priesthood. He finally gave 
up this plan, but the religious motive remained 
supreme in his life, and every Friday he scourged his 
body as penance for sin. 

His Dispute with, the Throne 

In 1504 More gained the enmity of Henry VII by 
opposing, as Sj member of Parliament, the King's 
exorbitant demands for money aids. The accession 
of Henry YUI brought More, almost against his will, 
into high place at court. The young king was at- 
tracted by the rising lawyer's learning, wit, and genial- 
ity, and employed him on various embassies. He 
knighted him, promoted him through various official 
posts, and on Cardinal Wolsevs fall from power, in 
1529, More was made chancellor — the first time that 
the office had been held by a layman. More, like 
Erasmus, wished for an orderly reform of acknowl- 
edged abuses in the church, but he did not hesitate to 
bum as heretics persons who were infected with 
Protestant heresies from Germany. When it ap- 
peared that Henry had resolved on a divorce from his 
queen, Catherine of Aragon, More as a loyal church- 
man resigned his office on the plea of ill health. 
He refused to acknowledge Henry's claim to be head 
of the English church, and for this defiance the King 
had More — together with Bishop Fisher and others — 
committed to the Tower on a charge of treason. 
Against the pleadings of his favorite daughter, Mar- 
garet Roper, his wife, and his friends, More stood 
firm, and on July 6, 1535, he was beheaded on 
Tower Hill. This was made his festival day when he 
was canonized by Pope Pius XI 400 years later. 

Even in his death More's wit did not desert him. 
Climbing the scan old where he was to die, he said 
to the officer in charge: “I pray you see me safe 
up: as for my coining down, let me shift for myself.” 
When the ax was about to fall he asked the executioner 
to wait a minute until he had removed his beard, 
observing, “ Pity that should be cut, which has never 
committed treason.” 

More's fame is not merely as a statesman and 
religious martyr, but as the author of : Utopia', a 
romance written in Latin in 1516, and translated into 
English in 1551. f Utopia' (which means “nowhere”) 
is the name of an imaginary island which More repre- 
sents as the abode of a happy society, free from all 
cares, anxieties, and miseries. All men are equal, and 
everyone may worship as he chooses. None is 
allowed to become rich through the oppression of 
others; property is held m common, and all axe 
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SIR THOMAS MORE IN THE TOWER OF LONDON 



Here are Sir Thomas and his daughter, gazing out the window upon four monks being led to execution, during the stormy times 
when Henry VIII broke with the church of Rome. Sir Thomas, formerly chancellor of the kingdom, had been imprisoned charged 
with treason when he opposed Henry’s move. His family urged him to acknowledge Henry’s supremacy, but he stood fast, and 
eventually died upon the scaffold. On the occasion which this picture illustrates, he characterized the monks as “blessed fathers 
who were going as cheerfully to their deaths as bridegrooms to their marriage,” and it was in this spirit that he met his own fate. 


required to perform the same amount of labor. The 
book had a political object, for the evils which it 
depicts as remedied in Utopia are those which then 
bitterly afflicted England. From the title of this 
book we get the adjective “utopian,” which is applied 
to plans for the improvement of society that are 
considered visionary and impracticable. 

MORMONS, or Latter-Day Saints. The term 
“Mormons” is really a nickname for members of 
The Church of Jesus Christ of Latter-Day Saints, and 
also of the Reorganized Church of the same name. 

Joseph Smith (1805-1844), founder of Mormonism, 
received his first heavenly manifestation, it is said, 
at the age of 14. Other visions followed, including 
those which revealed to him the Book of Mormon, 
which purports to be a record of the early inhabitants 
of America — three groups of people, one of whom 
had come from Babylon at the time of the confusion 
of tongues, and the other two from Jerusalem about 
600 b.c. He organized the Church of Jesus Christ of 
Latter-Day Saints with six members at Fayette, 
N. Y., April 6, 1830. Missionaries were sent out and 
branches were started in various states and in Europe. 
Headquarters were established at Kirtland, Ohio, 
Independence, Mo., and at Nauvoo, 111. Following 
trouble with non-Mormons, the Mormon leaders 
were thrown into jail at Carthage, 111. On June 27, 
1844, a mob stormed the jail and killed Joseph Smith 
and his brother, Hyrum. 


The Mormons then decided to go to the Far West. 
On their thousand-mile trek to the valley of the 
Great Salt Lake, one of the notable migrations in 
history, they were led by Brigham Young (1801- 
1877). They arrived in July 1847. This first band of 
Mormon pioneers consisted of 143 men, 3 women, 
and 2 children. 

The Mormon church has a well-defined doctrine and 
plan of church government. It believes in a personal 
God who can and does reveal himself in these days 
as in Biblical times. It claims to enjoy the power of 
his priesthood by virtue of which its officers preside 
and function. It has an organization through which 
the greatest possible number of its members can be 
given actual responsibility. The local unit is the ward, 
presided over by a bishop and his two counselors. 
The thousand wards are grouped into a hundred 
“stakes,” each of which is presided over by a stake 
president and two counselors. The general authorities 
who preside over the church as a whole consist of the 
president with two counselors, the quorum of the 12 
apostles, the 7 presidents of 70, the presiding patriarch 
and the presiding bishopric. 

It operates a missionary system under which 2,000 
young men and women at their own expense regularly 
carry its message to the world. There are missions 
throughout the United States, New Zealand, Europe, 
South Africa, Australia, Canada, Mexico, South 
America, Hawaii, and other islands of the Pacific. 







Through its various organizations, the Mormon 
church enters into almost every phase of the life of 
its people. It maintains schools and seminaries. Its 
Primary Association provides training for children 
between the ages of four and twelve. Through its 
Mutual Improvement Associations young people 
study religious, scientific, and literary topics. The 
Relief Society and the Welfare Program take care of 
people* in sickness and want. Through investments in 
numerous industrial and commercial .enterprises the 
church has also become closely linked with the eco- 
nomic life of its members. 

The church is financed through a system of tithing. 
New members contribute one-tenth of their property 
to the church, and all members contribute one-tenth 
of their annual income. 

Because polygamy was once practised among a 
small percentage of its members, the church was 
severely criticized. In 1890 Wilford Woodruff, then 
president, ordered members to “refrain from contract- 
ing any marriages forbidden by the laws of the land.” 
Since then the policy of the church has been definitely 
against plural marriages. 

The Church of Jesus Christ of Latter-Day Saints 
has about 750,000 members in the United States and 
thousands abroad. Its headquarters, with the famous 
temple and tabernacle, are in Salt Lake City. ( See 
Salt Lake City; Utah.) 

The Reorganized Church 

The Reorganized Church of Jesus Christ of Latter 
Day Saints was set up in Wisconsin in 1852 by a group 
that repudiated Brigham Young's leadership. Joseph 
Smith, son of the founder of Mormonism, was presi- 
dent from 1860 to 1914. His son Frederick M. Smith 
succeeded him. The organization and government of 
the Reorganized Church are similar to that of the 
Utah Mormons. It also has its own schools, hospitals, 
and missions. Members hold that the doctrine of 
plural marriages was not taught by Joseph Smith, the 
founder, or sanctioned by the original church. There 
are about 110,000 members in the United States, and 
branches in other countries. Its headquarters are in 
Independence, Mo. 

Morning-glory. With the first fight of dawn in 
summer, the sleeping morning-glories open their 
dainty bell-shaped blossoms. They can be seen almost 
everywhere. The wild morning-glories twist and wind 
among wayside shrubbery ; and in our gardens the cul- 
tivated ones climb up walls, trellises, and arbors. 

The common morning-glory is one of the cultivated 
species. It has purple, blue, or pink flowers about 
three inches long, sometimes double. Its five-inch 
leaves, broad and heart-shaped, grow from a trailing 
stem four to ten feet long. It has many close botanical 
relatives — among them the sweet potato — and the 
different species are widely distributed throughout 
the tropical and temperate regions of the world.^ 

Morning-glories are remarkable for their trailing or 
twining habit of growth. Some are annuals and some 
are perennials. They will flourish in any good soil but 


prefer a sunny spot, and can be raised either from 
seed or from cuttings. Because of their rapid, vigorous 
growth and their profusion of leaves and blossoms, 
they are a favorite with gardeners for covering fences, 
verandas, and for screening unsightly objects. 

Scientific name of common morning-glory, Ipomoea 
purjmrea, annual; sweet potato, Ipomoea batatas , perennial; 
wild morning-glory, Convolvulus sepiurn , perennial. 

MOROG'CO. On the northwest corner of Africa lies 
Morocco, a rugged country slightly larger than Cali- 
fornia. Here African soil comes closest to Europe. In 
ancient times the northern tip of Morocco was one of 
the two Pillars of Hercules. The other was Gibraltar, 
in Spain, nine miles across the water. The ancients 
considered the Pillars the western limits of the 
civilized world. Today the Strait of Gibraltar is con- 
sidered a gateway to the Mediterranean, and many 
nations have been eager to possess or control the 
Moroccan side of the gate. This eagerness was in- 
creased by the potential wealth of the country. 

A culminating episode in the troubled history of 
Morocco was seizure of the land by American forces in 
November 1942, as part of a plan to launch a large-scale 
offensive against the Axis powers. This seizure was 
preceded by a long record of intrigue and violence which 
diplomats called “the Moroccan question.” Before 
1914 intrigue was invited and made easy by the laxity 
of the Moroccan government. The only law, aside from 
the Mohammedan Koran, was the whim of the sultan. 
The government did not pay salaries, and every official 
from the highest ministers or wazirs down to village 
sheiks enriched himself as best he could by graft, ex- 
tortion, and taking bribes. Bandits infested the land. 
In 1905 the notorious bandit Raisuli captured Ion 
Perdicaris, a naturalized American citizen, and held 
him for $70,000 ransom. Secretary of State John Hay 
demanded “Perdicaris alive or Raisuli dead,” and this 
ultimatum forced the sultan to pay the ransom. 

European Dealings with Morocco 

The European nations most vitally interested in 
Morocco were Spain, France, Germany, and Great 
Britain. Spain was interested as an immediate neigh- 
bor. France was interested because lawless conditions 
in Morocco imperiled French interests in the adjoining 
territory of Algeria. Before 1914 Germany was eager 
to seize colonial advantages wherever possible, and 
Morocco was an obvious prize. Great Britain was 
interested, because of a possible threat to its naval 
base at Gibraltar. 

These rivalries boiled over in 1905, when Germany 
demanded a settlement of Moroccan problems. An ac- 
companying threat of war was met by a conference at 
Algeciras in Spain in 1906. The conference largely up- 
held the position of France. Then in 1911 Germany 
again brought Europe to the verge of war by sending 
its gunboat Panther to Agadir (on the Atlantic coast), 
in violation of what France considered to be its right 
in the country. France and Germany mobilized their 
armies, and only when Great Britain let it be under- 
stood that it supported France did Germany agree 
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to a peaceable settlement. By this she recognized a 
French protectorate over Morocco, in return for the 
cession to Germany of a large area of French territory 
in central Africa. The aggressive party in Germany 
remained dissatisfied, however, and the war cloud of 
1911 helped produce the whirlwind of 1914. 

SHOPPING IN TANGIER 


The French protectorate, accepted by the sultan 
in 1912 and still in force, recognizes Spain's interest 
in a strip running 200 miles eastward from the Strait 
of Gibraltar. In 1921 Spain was all but ousted by 
the Riffians under Abd el Krim; but the Riffians at- 
tacked French outposts in 1925, and French power, 
added to Spanish, compelled Abd el Krim to surrender 
in 1926. In 1940 Spain added to its territory the 
former international zone of Tangier ( see Tangier), 
Morocco is cut in two by the Great Atlas Moun- 
tains, running east and west (for map, see Algeria), 
and containing Jebel Ayashi (14,600 feet), Northern 
Africa's loftiest peak. This range screens off the 


desert heat, but south of it summer heat and winter 
cold are extreme. 

Morocco produces great quantities of grapes and 
nearly all kinds of European and tropical fruits. 
Grain growing is on the increase, wheat, barley, oats, 
and beans having been added to durra, the native 
millet. Sheep, goats, cattle, and horses 
are raised. The mineral resources include 
phosphates, coal, manganese, lead, mo- 
lybdenum, iron, tin, antimony, and zinc. 

The chief cities in the French zone are 
Casablanca, Marrakech (Marrakesh), 
Fez, and Rabat. In the Spanish zone the 
principal cities are Tetuan and Alcazar. 

The people are chiefly Berbers, Arabs, 
and Jews. The Berber mountaineers are 
the hardiest, most numerous, and most 
industrious. The mixed Berber-Arab 
people of the coast towns, known as 
Moors, are mostly descendants of Mos- 
lems who were driven out of Spain in 
1492. The large Jewish population like- 
wise traces its origin to the Spanish exiles 
of an earlier period. In the French zone 
are more than 200,000 French colonists. 
Area, about 165,000 square miles; popu- 
lation, about 7,130,000. 

In ancient times Morocco was known as 
Mauretania, and its early Berber natives were 
subjects first of Carthage and then of Rome. 
In 429 the country was overrun by the Van- 
dals, who introduced the system of piracy 
which gave the Barbary coast an evil name 
for 15 centuries after. In 682 the Arab armies, 
carrying the green banner of Mohammed, 
seized Morocco. From that time on a long 
and confused contest went on between the 
Berber chiefs and the Arab descendants of 
Mohammed for supremacy. At one time the 
rule of the sultan of Morocco was extended 
clear across the Sahara Desert to Timbuktu, 
but later the anarchy and disorder set in which 
persisted down to the French occupation. 

In the Middle Ages Morocco was a center 
of learning and of industries. The city of Fez 
had a university as early as 859. Here skilled 
workers cure the soft, hand-grained goatskins 
famed as Moroccan leather and imitated 
throughout the world. They decorate book- 
bindings, purses, and other articles made from 
it, in exquisite Moorish designs. 

MORRIS, Robert (1734-1806). The difficult task 
of Robert Morris, “the financier of the American 
Revolution," was perhaps the most important factor 
in the winning of American independence, next to the 
alliance with France and the actual fighting. Upon 
his success in raising money from the people, or 
borrowing it abroad without security, depended the 
possibility of carrying on the war. 

Although Morris was an Englishman (of Liverpool) 
and a man of wealth by birth, he early espoused the 
cause of the colonists, and in 1765 joined in the oppo- 
sition to the Stamp Act. In 1775 he was elected 
a member of the Second Continental Congress. As a 



The pedestrians have just entered the city through the Gate of the Market 
(Bab el Sok) and are inspecting the wares of the street vendors. Keen bargaining 
always precedes the sales, and purchasers must be discerning judges of quality 
in order not to be cheated. The principal thoroughfare of Tangier begins at 
this gate and runs through the city to the Gate of the Port (Bab el Marsa). 
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member of that body, the next year, he voted agnizst 
the Declaration of Independence, because he ecusid- 
ered that "it was an improper time, and would neither 
promote the interest or redound to the honor of 
America.” Put when the Declaration was adopted 
Morris signed it , and thenceforth devoted Ms energy 
and the fortune he had acquired in the banking 
business to make the Declaration come true. At 
times he even borrowed on his own credit the money 
needed to carry on the campaigns in the held. 

From 1776 to 1778, and from 1781 to 1754. Morris 
managed the finances of the country — hist as a 
member of the finance committee of Congress, and 
iater as superintendent of finance. As one means o: 
raising money to carry on the war, in 1781 he estab- 
lished in Philadelphia the Bank of North America. 
This was the first financial institution chartered by 
the United States. 

In 1787 Morris was a member of the constitutional 
convention which sat in Philadelphia and was an 
ardent supporter of the new Constitution, but he 
declined the position of Secretary of the Treasury 
which was offered to him by Washington under the 
new government. As a result of some unsuccessful 
land speculations, he was by that time heavily in- 
volved in debt. These financial difficulties increased 
owing to the dishonesty of one of his partners and 
the failure of a London bank, until in 179S he was 
confined in a debtor’s prison. He was kept there for 
more than three years, and was finally released by 
the passage of a national bankruptcy law, in 1SQ0, 
which ended imprisonment for debt in this country. 
He died in Philadelphia five years later, without hav- 
ing recovered his former financial standing. 
Morris, William (1S34-1S96). “A man should 
put his heart into his work, and that work should be 
the kind that he can care about.” This was the 
creed of the English poet and artist, William Morris, a 
practical dreamer of extraordinary energy and versa- 
tility who had a strong influence upon the literary, 
artistic, and social life of his time. 

The young Morris was remembered by school- 
fellows at Marlborough as “a thick-set strong-looking 
boy, with a high color and black curly hair, good- 
natured and kind, but with a fearful temper”; a 
strange boy fond of doing things with his hands, of 
taking solitary strolls, and of telling long stories ‘Hull 
of knights and fairies.” 

During quiet Oxford days at Exeter College he 
began a life-long friendship with Edward Bume- J ones, 
who later became a great artist. Both Morris and 
his friend early developed a passion for a remote 
ideal beauty, particularly that of the Middle Ages. 
Then under the influence of Dante Gabriel Rossetti, 
the poet-painter, Morris and Burne-Jones joined his 
group of Pre-Raphaelites. The Pre-Raphaelites, so 
praised by Ruslan, were a small body of poets and 
artists who broke away from the conventional insin- 
cere attitude that marked most of the art of the 
day, and sought inspiration in the simple genuine 



oi their colorful paintings of aloof mysterious damsels, 
rail and, verv wiLLcwv, vmo. clad in white and scarlet. 


and apple blossoms. 

In 15b9 Morris came out of this remote dream-world 
in wHeh he had been trying his hand at poetry, archi- 
tecture.. and painting, and married Jane Burden, a 
noted beauty whom he had often painted. Not want- 
ing any of rhe fashionable clumsy overtrimmed gilded 
and befringed house furnishings for their home, this 
tree lover of beauty began to design his own. As a 
result of this, Morris, Burne-Jones, Rossetti, and 
others founded an establishment for making artistic 
household furniture (Morris chairs, etc.}, and beauti- 
fully designed and colored curtains, rugs, tapestries, 
wall-papers, and even stained glass windows. Morris, 
a "master artisan,” threw himself heart and soul into 
this work, and with the artist's insight, the crafts- 
man's skill, and his own amazing patience and indus- 
try, refined popular taste and stimulated a truly 
national love of the beautiful in the common things 
of daily life. To him we chiefly owe the artistic 
revolution which banished the cheap and vulgar 
ostentation of mid-Victorian furniture and decoration. 

Later at his famous Kehnscott Press at Hammer- 
smith he turned out many beautifully printed and 
illuminated books. Among these were a number of 
his own; for Morris all his life was a writer of fluent 
and often beautiful poetry and prose. In his later 
years Morris came more and more to realize that the 
social world was " out of joint” and did what he could 
to “ set it right’*' and make the world more beautiful 
for all. He became an active Socialist and preached 
the gospel that work that brought no joy was fit only 
for slaves. When at the age of 62 this vigorous and 
charming personality was overtaken by death, his 
body was borne to the little Ivelmscott churchyard 
in an open haycart decked with vines and bulrushes. 

Among Morris’ works are: ‘The Defence of Guenevere* 
(ISoS), a book full of picturesque ballads; ‘The Life and 
Death of Jason* (1867); ‘The Earthly Paradise* (1808-70), 
a volume of dreamy romantic narrative poems on classic 
and medieval themes; ‘Sigurd the Yolsung* (187G), an 
almost epic poem taken from Icelandic sources; ‘Love is 
Enough* (1S72), a mystery play; ‘The AYell at the "World's 
End* (1896), one of a series of remarkable prose romances; 
and ‘News from Nowhere* (1890), a romantic pastoral. 

Morse, Samuel F. B. (1791-1S72). “I wish that 
in one instant I could tell you of my safe arrival, but 
we are 3,000 miles apart and must wait four long 
weeks to hear from each other,” 

Samuel Finley Morse, a 20-year-old, homesick boy, 
wrote this sentence in a letter to his mother in 1811. 
She was in the house in Charlestown, Mass., where 
he had been born, and he had gone to London to 
study art. Perhaps it was at the moment of writing 
that letter that young Morse first conceived the desire 
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to bridge space with flying words — a desire which was 
later to give the w r orld the electric telegraph. 

His life was one long record of courage, integrity, 
patience, and faith, of poverty and struggle nobly 
endured in the pursuit of worthy ends. His father 
was a noted Congregational minister of Charlestown, 
a man of high education who counted among his 
friends no less a person than General Washington. 
Young Morse Tvas educated at Phillips Academy and 
Yale. Courteous, studious, w r ith his father’s dignity 
and his mother’s gracious manner, he commended 
himself to teachers and students alike. He showed a 
deep interest in chemistry and physics, especially in 
electromagnetism; but art was his chief concern. 

It was a keen disappointment to his father when 
his eldest son chose to be an artist, for art in New 
England was looked upon at that time as a frivolous 
pursuit. Long years of struggle followed, but recog- 
nition came at last, and at the age of 40 Samuel F. B. 
Morse occupied a high place in his profession in the 
United States. 

Love for Science Triumphs 

But all this time his love for science was struggling 
in the back of his mind. When in 1832 he was return- 
ing from Europe in the steamship Sully there 
happened to be several men who were interested in 
electricity. During a discussion one day Morse 
suddenly suggested: “If the presence of electricity 
can be made visible in any part of the circuit, I see no 
reason why intelligence may not be transmitted by 
electricity.” As he sat on deck, he worked out his 
plan in a series of drawings and explained them to 
his fellow-passengers. With a few minor changes, the 
instruments he devised that day became the models 
for the ones he later patented and which are now 
in use the world over. 

Morse arrived in New York, a successful artist, 
with commissions awaiting him, and a life of ease, 
honor, and wealth before him. But he chose to 
disappear into a little shop in New Haven, and live 
long years of poverty, obscurity, toil, and ridicule in 
pursuit of his scientific vision. He lived alone in his 
shop, sleeping on a cot, cooking his own food, often 
going hungry. In 1837 he applied for a patent on 
“The American Electromagnetic Telegraph,” but 
the “wild scheme” was thought impractical by capi- 
talists and business men. 

Recognition Gomes Slowly 

He went to England, France, and Russia seeking 
aid for his invention, but failure met him at every 
step. After superhuman efforts he eventually induced 
the United States Congress 'in 1843 to appropriate 
830,000 to build a line from Washington to Baltimore. 
In May 1844, the first message was flashed over this 
wire. The text of this epoch-making message was: 
“What hath God wrought?” {See Telegraph.) 

The inventor’s labor of years was crowned with 
success. He was then 53 years of age. Seven years 
later the Western Union Telegraph Company was 
organized- and St. Louis was connected with Buffalo 


by wire. From that time on the growth of the electric 
telegraph was rapid. Although other men of science, 
both before and after 1837, in Europe as well as 
America, worked at the problem, Morse’s system is 
the basis of most land telegraph systems to the present 
day. The code of dots and dashes now generally used 
is still known as the “Morse code” in honor of its 
inventor. The first attempt to lay a cable across the 
Atlantic was made in 1857 by Morse and Cyrus W. 
Field. Four cables parted, but the fifth was success- 
fully laid in 1866. {See Cables, Submarine.) 

As the inventor’s fortune increased, he built a villa 
at Locust Grove on the Hudson. He surrounded 
himself with books and pictures and extensive gardens 
and his home became famous for its gatherings of 
distinguished men and women. His death in 1872 
was an occasion for national mourning. 

MOSAIC {mo-za'lk). Nothing shows better how 
men love the beautiful than their efforts to make the 
floors, ceilings, and walls of their homes and temples, 
even the pavements, artistic. This may be seen best 
in mosaic work, which consists of designs in colored 
stones or glass made by the use of small pieces fitted 
together and held in place by cement. The pattern 
or picture becomes thus practically indestructible. 
This art was known to the Assyrians and Egyptians 
and flourished during the palmy days of Rome. It 
was revived later, especially for churches; and came 
into great popularity again in Italy during the 
middle of the 13th century. 

There has been a revival in modern times and the 
demand for mosaic is steadily increasing. Italy still 
produces some of the most beautiful mosaics, but 
American artists and studios have achieved distinc- 
tion, and some of the finest designs ever produced are 
to be found in American buildings. 

Florentine mosaic, used chiefly for jewelry, per- 
sonal ornaments, and paper-weights, is composed of 
shells or stones of natural colors cut in much larger 
pieces than are employed in Roman mosaics. 

Tesselated mosaics, used chiefly in floors such as 
the famous one uncovered at Pompeii, are made of 
small cubes of marble, glass, or terra cotta nicely 
fitted together. 

MOSCOW {mtis'ko). “Holy Mother Moscow” was the 
center about which the old Russian empire grew up. 
Now it is the capital of the vast Union of Soviet 
Socialist Republics, and also the capital of the 
Russian Socialist Federated Soviet Republic, a unit 
of the U. S. S. R. 

To the Russian millions Moskva, as it is called in . 
Russian, is no longer “Holy Mother,” because of the 
anti-religious drives of the revolutionary leaders. The 
old walled monasteries, the hundreds of churches with 
their bright and bulbous domes, the turreted palaces, 
the myriad bells that pealed their devout hymns 
at evening — these gave Moscow its individuality. But 
most of the churches now have been converted to 
other uses, or torn down to make room for new build- 
ings, and bells now play revolutionary songs. 



Nowhere else in the world is there a sight like Moscow’s Red 
Square on May Day, The great square, which had its name 
“Red” generations before the Russian Revolution, is a scene of 
colorful pageantry on this holiday. The dull clothing of the 
crowds of working people is accented by the scarlet banners they 
carry. The red granite of Lenin’s tomb, on the right, stands out 
against the pale pink brick wall of the Kremlin. At the end of the 
square looms the ancient Cathedral of St. Basil, multicolored and 
gilded, with domes like giant tulip bulbs. This is now a museum. 


The tower at the right rises over the Spasskiye Gate, or Gate of 
^ ^. edeei } ier > which was built in 1491 as the main entrance to 
the Kremlin. All passers-by were once compelled to uncover 
their heads before the sacred images in this gate. The old Russia 
and the new meet in Red Square. Here at the crossroads of im- 
portant trade routes was a great market of the Middle Ages. Red 
square saw the murderous raids of Tatar hordes in the loth 
century, the bloody battles of the October 1917 revolution, and 
the falling bombs from German airplanes in the second World War, 
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Features of the Kremlin 


There are business blocks of 11- or 12-storied sky- 
scrapers built in the bold, rectangular German style, 
and on the outskirts are row after row of modern 
buildings to accommodate the tremendous increase in 
population since the Revolution. However, Moscow 
still has many of the towers and bulging domes which 
make it look like a 
dream city. 

Dominating the 
city are the pink 
walls and battle- 
ments of the Krem- 
lin. The word 
Kremlin means cita- 
del. It is an impos- 
ing city in itself — a 
large triangle in- 
closed in walls 
about 65 feet high. 

There are 19 towers 
and 5 gates; the 
loveliest, perhaps, is 
the Gate of the Re- 
deemer, which in 
the old days was a 
shrine no man might 
pass "without remov- 
ing his hat. In this 
tower the bells of a 
clock strike the 
hours, and twice 
each day ring out 
the worker’s song, 
the now famous 
‘Internationale’. 

The Kremlin once 
was sacred ground. 

It was the legal 
residence of the 
czars, and the Vati- 
can of the Russian 
church. Now it is 
the seat of the 
Soviet government, 
whose officials re- 
side in the former 
imperial palace. The 
entrances are 
guarded, and no 
visitor may enter without special permission. Within 
is a crowded array of historic cathedrals and convents, 
sacred relics, big guns and cannon, tombs, and price- 
less collections of jewels, works of art, and tapestries. 

East of the Kremlin is the Kitai Gorod, or Chinese 
city. It is so called, not because Chinese live here 
or ever did, but because the Mongols built the wall 
surrounding it. Next to the Kremlin, it is the most 
ancient part of Moscow. It was once the residence of 
the merchants, just as the Kremlin was the residence 
of the aristocracy. Red Square, which was called 


“Red” long before Russia became “Red Russia,” 
is in the Kitai Gorod. For centuries the square has 
been the center of Russian political events. It was 
repeatedly used as a camp by the Mongols, was a 
forum and place of execution under the Russian 
monarchs, and under the Soviet government it is a 

center of revolu- 
tionist demonstra- 
tions and proces- 
sions. Its buildings 
are occupied chiefly 
now by government 
offices. Dominating 
the square is the 
squat, strangely im- 
posing Lenin mau- 
soleum, where 
crowds of shabby 
working folk wait 
in lines to view the 
khaki-clad body of 
their leader in its 
crystal casket. The 
top of the mauso- 
leum is used as a 
rostrum for revolu- 
tionary orators. 
Three of the princi- 
pal streets meet 
here, as do most of 
the city’s bus and 
street-car lines. 

One of the most 
noteworthy build- 
ings in the square 
is the Cathedral of 
Saint Basil, built by 
Ivan the Terrible 
in the 16th century. 
Legend says the 
Czar had the archi- 
tect blinded so that 
he could never re- 
produce its 12 
painted domes, 
some twisted, some 
scaled, each topped 
with a heavy cross. 
It is now a museum. 

Moscow guards everything of educational or artis- 
tic value. It has many museums which children visit 
regularly. Homes of the former aristocracy have been 
converted into schools, hospitals, or day nurseries; 
and the city boasts of its progress in reducing illiteracy, 
mortality, and disease. It is proud, too, of its artistic 
productions — its lavish opera, ballets, and the drama 
of its Moscow Art Theater and Great Academic 
Theater. 

Always an important center of trade, Moscow 
is now a meeting point of the great Russian rail lines 


WITHIN THE HISTORIC KREMLIN 



Conspicuous among the old and famous buildings within the Kremlin inclosure 
is this great tower building of Ivan Veliky, built in the 17th century. Within are 
many bells, one of which weighing nearly 65 tons used to be rung when a new 
czar ascended the Russian throne. But this bell is a dwarf compared to the 
one you see standing in front of the tower — the Czar-Kolokol (Emperor of Bells), 
which weighs about 200 tons. It was broken in a fire before it could be hung, 
and its voice has never been heard. 
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and of air routes connecting with the principal cities 
of Europe and the Orient. 

The city’s history dates back to the 12th century. 
The burning of the city in 1812 forced Napoleon to 
begin his disastrous “retreat from Moscow.” It was 
the capital of all Russia from the loth to the 18th 
century, when it was succeeded by St. Petersburg, 
later called Petrograd, and now Leningrad. Popula- 
tion, more than 4,135,000. 

MOSES. Among all lawgivers, there is one supreme 
name, that of Moses, the great leader and lawgiver 
of the Hebrews. The story of his life as told in the 
Bible is full of wonders. In the land of Egypt where 
his people were held as slaves, the cruel pharaoh 


MOSES! 

people away from the idolatry that they had learned 
from the Egyptians to a purer faith and a higher 
moral order. In these simple commandments are the 
fundamental elements of all moral law, and they have 
had a tremendous influence not only on the Jews, but 
on mankind as a whole. They form the ethical 
standard today of the whole civilized world. 

Moses, who had led the people for 40 years in the 
wilderness, did not live to see them established in the 
Promised Land, but through the laws which he gave 
them and the ideals he held before them, the little 
wandering band of shepherds was transformed into 
a nation, destined to bring moral and spiritual light 
to the world. 



PHARAOH’S DAUGHTER AND THE INFANT MOSES 
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Everyone knows the story of how Moses’ mother hid him in the bulrushes in order to save him from the death decreed for all male- 
children born to the Israelites, and how Pharaoh’s daughter found him. Here we see the kind-hearted Egyptian maiden gazing 
upon the future law-giver of the Jewish race, and directing that he be cared for. Little did she suspect that this infant would one 

day defy the power of Egypt and lead his people out of bondage. 


ordered that every male child born to the Hebrews 
should be cast into the Nile. But Moses’ mother put 
her little son in a box made of bulrushes and laid it 
in the reeds by the river’s brink. The pharaoh’s own 
daughter found him there and cared for him. Thus 
Moses was saved for his destined work of delivering 
his people from oppression and founding a nation. 

From Egypt Moses led his people through the Red 
Sea and the desert wilderness to Mount Sinai. Here, 
according to the Biblical account, amidst flashes of 
lightning that enveloped the mountain in a blaze of 
fire and thunders that shook the earth, God gave to 
Moses the Ten Commandments, mitten upon two 
tables of stone. These laws, often called the Deca- 
logue (from the Greek deha , “ten” and logos , “ word”), 
formed the foundation of the civil and religious laws 
of the Hebrews (Exodus xx, 2-17). They turned the 


Among the heroes of the nations, few exhibit such 
a combination of strength and spiritual nobility as 
Moses. He had the courage to defy the great pharaoh 
of Egypt, and yet he w r as “very meek, above all men 
that were upon the face of the earth.” He led his 
people “as a father carries his child,” and rarely did 
his patience desert him, though he w r as often tried by 
their stubbornness and foil}". Enshrined in the 
memory of later generations, Moses w r as looked upon 
as the ideal prophet. 

The first five books of the Bible, or the Pentateuch 
(meaning “fivefold”) are sometimes called the five 
books of Moses, from the fact that their authorship 
was attributed to Moses. Among the Jews they are 
knowm as the Torah, or law, because they contain 
the Mosaic law. The story of Moses is told in 
Exodus, Leviticus, Numbers, and Peuteronomy, 
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MOSQUITO 


The Female’s “Biting Beak” 


The MOSQUITO — a PEST, Often a KILLER 


M osquito. To most 
of us, mosquitoes 
are just annoying. But 
throughout the ages some 
of these little insects have 
been deadly enemies of 
mankind, spreading ma- 
laria, yellow fever, and 
other diseases. 

Certain scholars believe 
that malaria, by sapping 
the strength of the people, 
started the downfall of the 
ancient Greek and Roman 
civilizations. We know 
that it took heavy toll 
among pioneer Americans 
and continues to afflict 
millions of people in hot 
damp countries. Yellow 
fever, bom in the mos- 
quito swamps of tropical coasts, held back the coloni- 
zation and development of new lands, and spread 
death even into temperate regions. 

Until the beginning of the 20th century, however, 
the mosquito’s deadly role was not recognized. The 
detective work that exposed its responsibility and 
made possible a successful fight against these diseases 
was one of the great chapters in the history of science. 
Americans can be proud of this achievement, because 
their army led in the attack and won the fight. 

This thrilling story can best begin with the mos- 
quito itself, how it lives and how it spreads disease. 
Life of the Mosquito 

The mosquito leads an amphibious life , the first part 
spent in water and the rest on land and in the air. It 
’begins when a female lays eggs on the surface 
'’of stagnant water. Larvae or “wigglers” soon 
hatch out and swim around, seeking tiny bits 
of food. Those of most 
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A female mosquito of the species Culex pipiens, four times en- 
larged. This is the common house mosquito of the northern states. 


species must come to 
the surface for air. 
Soon they change into 
pupae, or “tumblers”; 
and presently each 
pupa becomes a grown 
insect and flies away. 

Development from 
new egg to adult may 
take as little as 9 to 14 
days, depending upon 
the species. Dry or 
cool weather tends to 
prolong the period. 
Through cold winters 
eggs lie dormant; so do 
the fertile' females of 
some species. The ac- 


THE MOSQUITO 



The parts of her slender beak are spread out here for identifica- 
tion. They are numbered in order of use: 1, the palpi that find 
the exact place to bite; 2 and 3, the saws that cut an opening 
m the skin; 4, the tube that injects saliva into the wound; 5, the 
tube that draws out the blood; and 6, the sheath in which saws 
and tubes are enclosed when not in use, 


tive life of a female may 
last from ten days to a 
month or more, during 
which time she will lay 
several batches of from 50 
to 200 eggs. 

The mouth parts of the 
mosquito are exquisitely 
designed for sucking 
juices. To the eye, its 
“beak” looks like a single 
thin tube. Actually it con- 
sists of a sheath, en- 
closing saw-tipped dag- 
gers, an injection tube, 
and a sucking tube. These 
parts are not fully devel- 
oped in the male mosquito, 
which feeds only on plant 
juices. The female is the 
one that bites, and though 
she can live on plant juices, she greatly prefers 
blood. To get it, she settles upon a victim, selects 
a likely spot, and starts sawing through the skin. 
Into the puncture she then injects a bit of saliva. 
This keeps the blood from coagulating. Lastly, 
she sucks up a meal of the prepared blood and 
flies away. The itching of a mosquito bite is caused 
chiefly by the injected blood solvent. It will be 
worse, therefore, if the insect is driven off or killed 
before it has a chance to suck back the irritating 
liquid. 

Mosquito bites and the later itching can be bad 
enough to destroy all pleasure in being out of doors. 
People tend to shun mosquito-infested places. This 
fact delays the development of many areas. In the far 

northern regions of 
. Canada, Alaska, and 
Siberia, mosquitoes - 
reach their highest peak 
as pests. There mos- 
quito eggs live through 
the winter in the snow, 
and the insects hatch 
out in prodigious 
swarms when the snow 
melts. Thereafter they descend in dense 
clouds upon any animal or man, and 
even enter the nostrils and mouths of 
their victims. Tales are told of men 
being driven insane by them. 

Far more serious, however, is the 
harm done by the mosquitoes that 
TiT-.,,. spread diseases. This is ac- 
complished by biting well per- 
sons after having bitten sick 
ones. The germs or virus 
of the diseases in ques- 
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Bites That Spread Disease 



MOSQUITO 


tion are drawn in with the 
blood of the sick and later 
the germs are injected with 
the mosquito’s saliva into the 
new victim. It must be said 
that the mosquitoes gain no 
advantage whatever from this 
deadly traffic. They are merely 
used by the germs as a sort 
of halfway house. 

How Mosquitoes 
Spread Yellow Fever 

The details of the transfer 
are relatively simple in the 
case of 3 r ellow fever. This dis- 
ease is caused by a virus in 
the blood of men and animals 
which seems to undergo little 
change in the body of the mos- 
quito. The species of mosquito 
chiefly responsible for carry- 
ing the disease from one hu- 
man being to another is Aedes 
aegypti (formerly called Steg- 
omyia fasciata). But other 
species are known to transmit 
the virus, and when a mosquito 
has bitten an infected man or 
animal, its bite remains in- 
fectious throughout its life. 
Among the jungle animals of 
tropical America found to be 
susceptible to yellow fever are 
monkeys, opossums, ant-eat- 
ers, sloths, armadillos, and sev- 
eral kinds of rodents. It ap- 
pears among them usually in 
very mild form, but when mos- 
quitoes transmit their virus 
to human beings the effects 
can be just as disastrous as 
when they transmit it from 
man to man. 

Yellow fever attacks the 
liver, kidneys, and digestive 
tract, producing intense fever 
and jaundice. The resulting 
j^ellow color of the skin gives 
the disease its name. Within 
a few days, from 50 to 90 per 
cent of the victims die. Those 
who recover are thereafter im- 
mune. Children are more 
likely than adults to survive 
the disease. 

Complex Story 
of the Malaria Mosquito 

The transmission of malaria 
by mosquitoes is a much more 
complicated process. This dis- 


LIFE STORY OF A MOSQUITO 
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This raftlike mass is a cluster of mosquito eggs, greatly 
enlarged, floating upon the surface of a pond, and 
ready to produce mosquito larvae. 
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Here are several newly hatched larvae, diving into the 
water. They are water animals, feeding upon the 
minute organisms of various sorts, but they must 
come to the surface to breathe. 
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Here are several larvae becoming pupae. At the left is 
a larva. Next comes a pupa, with the empty larval 
skin attached, then two empty skins, a pupa, and 
another larva. 




Before starting on its bloodthirsty hunting life, the 
mosquito is stretching its legs, drying its wings, and 
gathering strength for its first flight to land. 


ease is caused by microscopic 
parasites of the genus Plas- 
modium ( see Protozoa). In 
their life-cycle these parasites 
must pass through several 
stages and transformations. 
Half of these transformations 
can take place only in the 
bodies of men; the other half, 
only in the bodies of mos- 
quitoes. Thus, while yellow 
fever could be transmitted 
from man to man by a simple 
transfer of virus, using, let us 
say, a l^podermic needle, ma- 
laria absolutely requires the 
intervention of a mosquito. 
And the mosquito must be of 
the genus Anopheles. 

What happens is this : When 
the Anopheles mosquito bites 
a person afflicted with malaria 
it draws into itself with the 
blood some of the malaria par- 
asites in their sexually repro- 
ductive stage ( gametocytes ) . 
In the digestive tract of the 
mosquito these unite and pro- 
duce egglike cells which bur- 
row to the outer side of the 
mosquito’s intestinal wall. 
There they change into a 
threadlike, free-swimming 
form ( sporozoites ) and make 
their way up to the mosquito’s 
saliva glands. In mosquitoes 
other than the Anopheles , the 
parasites are prevented by 
protective juices from boring 
through the intestinal wall, 
and so are destroyed. 

When the infected Anoph- 
eles next bites a human being 
and injects saliva . into the 
wound in the manner already 
described, some of the free- 
swimming malaria parasites 
are carried across. At once 
each of them burrows into a 
red blood cell of the new host. 
There it grows and divides un- 
til it forms from 8 to 32 new 
parasites ( merozoites ) . These 
burst out of the blood cells, 
bore into new cells, and re- 
peat the process of growth 
and division. Within 6 to 15 
days after the mosquito bite, 
waves of about 150 million par- 
asites at a time are breaking 
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out of blood cells at more or less regular intervals. 
As they do so, they release poisons into the blood 
stream. This is what brings about the periodic fevers 
and chills characteristic of malaria and which used 
to be called “ague fits.” 

There are several types of the Plasmodium parasites. 
Some take longer than others in their development in 
the blood cells, and this accounts for the difference be- 
tween “tertian” malaria with attacks reaching their 
peak every 48 hours; “quartan” malaria, with attacks 
every 72 hours; and other variations of the disease. 

Within 10 to 14 days af- 
ter the first attack, a new 
generation of sexually re- 
productive parasites de- 
velops in the blood stream 
of the victim. Thus he is 
ready to infect the first 
Anopheles that bites him, 
and so create another pos- 
sible link in the chain of 
disease. 

Mosquitoes also spread 
an infective form of ele- 
phantiasis. In this dis- 
ease some part of the body, 
commonly a leg, swells 
to gigantic proportions, 
because the infecting 
agent, a round worm, 
blocks the lymphatic ves- 
sels. Mosquitoes spread 
this parasite by contami- 
nating water when they 
lay their eggs. Dengue, or 
“break bone fever,” is 
still another mosquito- 


borne disease. It is common in the tropics, and while 
rarefy- fatal it is accompanied by intense muscular 
pains and eruptions of the skin. 

How Mosquitoes Were Found Guilty 
Throughout most of history men suffered from mos- 
quito-borne diseases without being able to do much 
about them. They recognized some regions as danger- 
ous, especially in certain seasons, and avoided them. 
After the Spaniards conquered Peru in the 16th cen- 
tury, they learned that quinine, obtained from the 
cinchona tree, could cure malaria ( see Quinine); but 

until men found out the 
part played by mosquitoes 
in the spread of these dis- 
eases, little progress could 
be made in checldng them. 

In the middle of the 
19th century, Pasteur and' 
others had proved that 
certain diseases are caused 
by living organisms that 
gain entrance into the 
bodies of men and animals 
(see Germ Theory of Dis- 
ease). All infectious dis- 
eases were promptly re- 
studied from this point of 
view, and in 1880 Charles 
L. A. Laveran, a French 
army doctor, discovered 
the malaria parasite in 
human blood. 

The first scientifically 
based suspicion that mos- 
quitoes might be guilty of 
spreading disease came hi 
1881 from Carlos Juan 


THE TWO MOSQUITO TYPES 
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Characteristics of the anopheline type of mosquito, which in- 
cludes the malaria carriers, are shown at the left. When at rest 
or biting, the members of this group seem to be almost standing 
on their heads. The larvae lie in the water parallel to the surface. 
The culicine type, which includes the common house mosquitoes 
as well as the yellow fever carrier, is shown at the right. Mem- 
bers of this group stand with body parallel. The larvae, however, 
hang down in the water at a slant. 
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HOW MOSQUITOES SPREAD MALARIA 
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The picture shows a much enlarged section of human skm. At the top is a hole caused by an Anopheles mosquito’s bite, leading 
into the blood stream. In it are malaria spores, with one of them entering a red corpuscle. The next three corpuscles to the left 
show the spores developing. Below these are corpuscles illustrating the two phases in the life of the parasites. Some spores divide 
and form round bodies which attack other blood corpuscles creating the symptoms of the disease as shown along the dotted line. 
Others develop into crescent-shaped bodies, which are taken up by the bite of another mosquito. Below we see the changes which 
the malaria germ undergoes in the second mosquito’s body, finally developing the spores which will infect another human victim. 
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Finlay, a Scottish-French physician, living in Cuba. 
He suggested that mosquitoes were responsible for 
transmitting yellow fever; but he could not prove 
it, and his theory received little attention. 

Meanwhile, studies of the malaria parasites were 
carried on intensively, and in 1897-98 Maj. Ronald 
Ross of the British Army in India was able to demon- 
strate that the Anopheles mosquito carries the disease. 

In 1900 the United States 
Army, which had occupied Cu- 
ba after the Spanish-American 
War, appointed a commission 
to study the yellow fever epi- 
demics that ravaged the island. 

The members of the commis- 
sion were Walter Reed, Jesse 
W. Lazear, James Carroll, and 
Aristide Agramonte. In the 
blood of the victims they could 
find no such organism as the 
malaria parasite. The yellow 
fever virus was too small to be 
detected by the means then 
available. So the commission 
decided on heroic measures to 
test Dr. Finlay’s 19-year-old 
theory. They would allow mos- 
quitoes to bite yellow fever suf- 
ferers and then healthy men. 

In the course of the early investigation, Dr. Carroll 
and Dr. Lazear were both bitten by the experimental 
insects, and Dr. Lazear died. But more exact proof 
was needed. One group of soldier volunteers used 
clothes, bedding, and utensils taken from yellow fever 
patients, but they were carefully protected against mos- 
quitoes. None of these contracted the disease. A second 
group lived in the cleanest and most sanitary quarters, 
but each man was exposed to mosquitoes known to 
have bitten people who had yellow fever. All of these 
were stricken. Fortunately none of them died, but 
their heroism was undiminished by this fact. They had 
knowingly taken a mortal risk. As a result, the guilt 
of the mosquito was established beyond question, and 
men could now fight yellow fever intelligently. 

Soon thereafter mosquito breeding places were 
wiped out in Havana and yellow fever disappeared. 
Colonel William Gorgas, who had charge of the clean- 
up, later did the same in Panama and so made possible 
the digging of the great canal (see Panama Canal). 
Today, with mosquito control and the use of yellow 
fever vaccine, the disease has been driven out of nearly 
all civilized communities. 

Details of Mosquito Control 

Mosquito control consists of destroying or nullify- 
ing their breeding places. All unnecessary gathering 
places for water, such as old tin cans and glass jars in 
vacant lots and blocked rain gutters on houses, are 
eli mi nated. Rain barrels and open tanks are screened. 
Swamps may be drained and water-holding under- 
brush is cut down. Lakes, reservoirs, and swamps 
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which cannot be drained may be covered with oil or 
other substance that either prevents the mosquito eggs 
from being laid or kills the larvae after they hatch. 

Petroleum is effective, but it also kills fish and wa- 
ter plants. A mixture of pyrethrum powder mixed 
with a light oil and soapsuds is preferred. A powder 
containing Paris green dusted over remote waters by 
low-flying airplanes is effective against Anopheles 
larvae, which, unlike most 
other mosquito larvae, will eat 
this poison and die. 

Mosquitoes are also attacked 
by stocking their breeding wa- 
ters with small fish. The top 
minnow ( Gamhusia patruelis ) is 
useful in fresh water; so are 
young goldfish if they get no 
other food. In salt-water 
marshes, the killifish (Fundu- 
lus heteroclitus ) is effective. 
Mosquito Classification 
Mosquitoes belong to the gnat 
family ( Culicidae ) of the fly order 
(Diptera) . They are grouped in 
two easily distinguished sub- 
families, the Anophelinae and the 
Culicinae ( see the illustration on 
page 268). 

The principal malaria carrier in 
the United States is Anopheles 
quadrwnaculatus, which breeds in 
plant-filled waters and bites after dark. The yellow fever 
carriers are of the culicine type, and the best known is Aedes 
aegypti, which breeds near dwellings and bites in daylight. The 
common house mosquitoes of the United States are Culex 
pipiens in the north and Culex quinquefasciatus in the south, 
both night biters. 

MOSS. The mosses which form beautiful green 
carpet-like expanses on the forest floor, or appear 
like brilliant green rosettes on decaying logs, wet 
boulders, and dripping cliffs in our ravines and gorges, 
are masses of very small plants, each of which by 
itself resembles a tiny tree, with a single straight 
trunk and tiny delicately formed leaves growing out 
from it all the way from base to tip. Each moss plant 
is held in the soil and obtains its nourishment by 
means of a number of little threadlike roots, as is the 
case with the higher plants. Some mosses, instead of 
standing erect, trail over the ground like tiny velvety 
vines, which interlace and form a thick dense mat, 
like some heavy cloth. Mosses as a rule delight in 
moisture, and their habit of growing compactly 
together makes it possible to hold large quantities 
of water in storage (much as a sponge does), for 
use during dry periods. 

Mosses are called by botanists “flowerless” plants 
because they do not have the showy blossoms which 
we are accustomed to see on many of the higher 
plants. The process by which they reproduce is very 
curious. Each moss plant grows up from a tiny 
green threadlike trailing structure, known as the 
protonema ; this sends up little buds here and there, 
which develop into the moss growths with which we 


THE BADGE OF A MALE 



male shown here {Culex pipiens) is enlarged six times. 
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The Alternating Generations 


MOSS 


THE CURIOUS LIFE CYCLE OF MOSS 



Mosses begin life as a threadlike trailing structure 
called a “protonema” (1). This .protonema branches; 
land spreads over the ground, producing buds which 
grow into the leafy moss plants we know. On the tops 
of some moss plants are egg-bearing organs called 
“archegonia” (2), and on the tops of other moss plants 
are sperm-bearing “antheridia” (3). Male cells from 
the antheridia swim through the moisture covering the 
plant to the eggs, and fertilize them. The eggs produce 1 
stems supporting capsules (4). These are called “spor- 
ophytes.” In the picture one is shown complete and 
one in section. The sporophytes produce little “spore” 
cells, which develop into new protonema (5) and so 
start the cycle over again. 




are familiar. In the tips of some of these moss plants 
grow structures called archegonia , in which eggs 
develop. In other moss plants grow still other 
structures, called antheridia , in which are developed 
little free-swdmming cells, called sperms. When the 
moss plants are covered with a film of water, the little 
sperms go swimming, by means of little hairlike 
appendages (called cilia), over to the archegonia and 
there fertilize the eggs. From the egg there then 
grows another sort of plant, which, curiously enough, 


takes root right in the top of the archegonia! plant 
where the egg was developed. This plant is known as 
the sporophyte, At the top of this sporophyte there 
grows a little case which contains spores. Spores are 
somewhat like the seeds of higher plants, btit they 
are very minute, so that a mass of them together 
resembles a little cloud of dust. When the sporophyte 
is ripe, the little case at its tip opens, and the spores 
are scattered about by the wind. From each spore 
there grows a new protonema, completing the cycle. 


BEAUTIES IN A BIT OF MOSS 



If you look at moss under a magnifying glass you will see that it is far more than a carpet of green woolly stuff. Sometimes it has 
beautiful flowers, as shown by Mnium hornum to the left. Or perhaps you may discover a curious “fruit,” such as that on Bryum 
capillaris . Still other mosses look like a tangled forest such as Hypnum tamariscum on the right, 
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MOSS 


Mosses are often confused with the liverworts, 
which also grow in damp situations, like the mosses, 
and are of the same delicate green color ( see Liver- 
worts). Most of them may be distinguished from 
the mosses by their thicker leaves, which look rather 
soft and fleshy and which usually lie flat on the 
ground, with little hairlike rootlets on their under 
surfaces. “ Irish moss” is not a moss, but a seaweed, 
and “Iceland moss ” is a lichen. The so-called “moss ” 
on trees is mostly lichens ( see Lichens). “Florida” 
or “Spanish moss” is a flowering plant. 

The Many Kinds of Mosses 

Some 5,000 species of mosses are known, distributed 
all over the world. Nine-tenths of them belong to 
the family Bryaeeae. The other chief group, the sphag- 
num or bog mosses, is of considerable value to man. 
Their pale spongelike leaves filled with hollow cells 
absorb liquids with great rapidity and hence make 
an ideal surgical dressing with which to pack wounds. 
Large quantities were used for this purpose in the 
World War of 1914-18. The sphagnums grow in 
large patches in damp meadows, bogs, and swamps. 
When they occur along the shores of a lake or pond, 
they often gradually fill up the whole area with their 
spongy growth. Such a filled-up pond is called a 
quaking bog, because, like some enormous sponge, 
it trembles and quakes when one walks upon it. 
Growths of sphagnum accumulating through thou- 
sands of years formed the deposits of peat found in 
England, Ireland, and other countries (see Peat). 

At the present time mosses seem rather humble 
members of the plant kingdom. But they played a 
great part in making the land fit for animal habitation. 
After the most primitive plants (algae and fungi) had 
carpeted the bare rocks and by heaping up their dead 
bodies ' provided a little store of nutritive soil, the 
mosses and liverworts appeared and took up the work. 
In .time their remains provided a rich soil and thus 
made possible the growth of higher plants. The 
mosses and the higher plants together formed the 
material which supported animal life on land. Mosses 
still exercise this regenerative function when great 
catastrophes, such as the eruption of Krakatoa in 
1883, strip the land bare of life. 

The mosses belong to the division Bryophyta, a Greek 
word signifying “moss plants. ,, This contains two classes, 
the class Musci , or true mosses, and the class Hcpaticae, or 
liverworts. Two species of sphagnum common in North 
America are Sphagnum compactum and Sphagnum acutifolium. 

MOTHER GOOSE. Who was Mother Goose? 
Nobody knows, yet everyone of us is acquainted 
with her rhymes. A widely circulated story declares 
that the original Mother Goose was a certain Eliza- 
beth Goose (or Yergoose), a Boston widow. It is 
claimed that she sang these ditties to her infant 
grandson, and that the lad’s father, who was a printer, 
published them in a book at Boston in 1719. No trace 
of such a book, however, has ever been found, and 
long before that date the name “Mother Goose” was 
used in France in connection with various stories and 
myths of a folklore character. 


MOTHER GOOSE 

The first mention of this French “Mother Goose” 
is found in an old French poem of 1650: 

But the joyous theme in use, 

Like the tale of Mother Goose, 

In myth and fable so abounds 
It quite bewilders and confounds. 

In 1679 a French writer named Charles Perrault 
published a book of fairy stories under the title ‘ Tales 
of Passed Times, by Mother Goose’. It contained 
such stories as “The Master Cat” (our “Puss in 
Boots ”), “ Little Thumb ” (our “Hop o’ My Thumb ”)•, 
“ Sleeping Beauty,” and “ Blue Beard.” This book 
proved very popular and was soon translated into 
English. In this way the name “Mother Goose” 
became known to English children. 

But many of the rhymes and jingles which make 
up our Mother Goose’s melodies were already well 
known in England. Like all folk songs and sayings, 
they had been passed on from generation to genera- 
tion. Finally, in 1760, a London publisher named 
John Newbery transferred the popular name “Mother 
Goose” from the fairy stories to a collection of these 
nursery jingles, and the rhymes have ever since borne 
the name of this mythical authoress. 

No copy of this 1760 edition is in existence, but 
there is a reprint of it which bears the date of 1791. 
It is a tiny volume, about 2M inches long by 3% 
inches wide. It contains 51 rhymes, each furnished 
with a tiny illustration. The first American edition 
of Mother Goose was published in 1785, at Worcester, 
Mass. It is an exact reprint of the Newbery book. 
In 1833 a Boston publishing firm published an en- 
larged version, with more than twice as many jingles 
as were in the Newbery collection. Most of the 
new ones are evidently very very old. Many of them 
were probably copied from an English book, ‘ Gammer 
Gurton’s Garland,’ published in 1810. 

What the Students Say About Them 

Many learned men and women have given loving 
study to the history of these old familiar nursery 
rhymes. “ Sing a song of sixpence,” they tell us, is 
found in a play written in Shakespeare’s time. “ Jack 
Spratt”was a very fat churchman. “ Little Bo-Peep” 
is an old, old children’s game, in which one child 
shuts her eyes and the others hide from her. “ Little 
Jack Horner,” according to some, was an English- 
man who secured a rich estate (the “ plum”) from the 
church in the time of Henry VIII. “ Old King Cole” 
was a legendary British prince in the old Eoman days. 
There was once a whole “chap-book,” or early book- 
let, about “Simple Simon,” and also about “ Mother 
Hubbard.” “ Three blind mice” is found in a poem 
published in London in 1609; and “Tom, Tom, the 
piper’s son,” is in a song published in 1719. 

So every one of these quaint jingles is seen to have 
its own special history; as we recite them we can 
think of the long long line of children, reaching back 
centuries and centuries, who have said these rhymes 
and played these games, and realize how very very 
old are many of the sayings, customs, and ways of 
living which still seem so natural to us today. 
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IWTOTION PICTURES. Within 20 years after the 
first blurred and flickering moving pictures 
danced on the screen before astonished spectators, 
about the beginning of the 20th century, the making 
of motion pictures had become a leading industry of 
the world, with a network of subsidiary industries. 
It had become an art as well, utilizing the talents 
of famous writers, actors, architects, sculptors, and 
designers, and employing hundreds of engineers and 
other technical experts. The silent picture was just 
becoming a masterpiece of science and art when the 
sound picture appeared, with music and dialogue, to 
revolutionize the industry. Then, while sound pic- 
tures were still in the experimental stage, pictures 
began to be shown in their natural colors. Meanwhile 
cameras and projectors had been developed which 
enabled the amateur to make and show his own 
pictures. The tourist started on his travels equipped 
with his movie camera, and happy parents, too, were 
recording the childish antics of their babies. 

Only 20 years after the discovery of the method 
of taking snapshots of moving things, and ten 
years after the first length of celluloid film was 
manufactured, special cameras, methods of develop- 
ing and printing, projecting apparatus — all the essen- 
tials for the silent motion picture — had been provided. 
Fortunes were being made in the industry in Europe 
as well as in the United States. An American company 
attracted world-wide attention by filming the first 
large production, ‘The Passion Play 7 , which furnished 
theater patrons an entire evening’s entertainment. 


Today the “movies 77 (called in England and some 
other countries “cinema 77 or “cinematograph 77 shows) 
entertain and educate millions of people, old and 
young, of every nationality and grade of intelligence, 
in every corner of the world. The inhabitants of the 
frozen north make long journeys on snowshoes and 
dog sleds to see an occasional movie, and no less ardent 
are the native movie “fans 77 in India, Africa, and 
other lands of the tropics. Pictures speak a universal 
language, so that films were easily exchanged between 
different countries until the development of sound 
pictures brought a world-wide demand for “talkies 77 
in many languages. 

In the movies you watch curiously the people of 
other lands at work and at play; at the same time 
perhaps the black boys of Africa, the brown men of 
the Pacific islands, and Eskimos wrapped in furs are 
looldng just as curiously at the people and scenes and 
customs of your homeland. 

You see a history-making event that has just 
occurred in a distant land, or watch the development 
of a tiny seed as it sprouts, grows, throws out leaves 
and buds, and bursts into bloom before your very 
eyes almost before the most expert gardener would 
have had time to plant it. You sit in a darkened room 
and on the screen before your eyes a polar expedition 
makes its way over fields of ice and snow, and with- 
out enduring the cold and braving their dangers you 
see the sights that those bold explorers saw. An 
adventurous camera man climbs mountain peaks that 
few would have the necessary equipment, time, and 
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Picture Battle of Man and SharkT] 


endurance to mount, and millions later on see 
pictured on the screen the steep passes, the deep 
crevasses, and the majestic landscapes spread out 
above the clouds. Up in the airplane, to look with 
the eye of the bird upon the panoramic view below, 
down into the deepest mine, into the bowl of a 
seething volcano, into the midst of the battle, goes 


within range. In one undertaking of this kind the 
body of a horse was staked out on the bed of the sea 
to attract sharks into view, and when they appeared 
a native, accustomed to performing the dangerous 
feat, dived, and dispatched one of the monsters 
with his knife, so that an actual fight between 
a shark and a man could be shown on the screen. 


“THE HEART OF THE MOVIE” WITH A WONDERFUL SCENE 



Here is one little picture, many times enlarged, from the long strip of film that is the center of all motion-picture work. No difficulty 
is too great for the camera men to tackle in getting scenes — not even when they are enclosed in a submarine chamber, photographing 
divers at work, as you see here. “The film is the thing” and in getting it, the highest ingenuity of Movieland is often needed. 


the movie camera and brings back a faithful report 
of what passed before its rapidly blinking eye. 

To supply the news films, operators are stationed 
all over the world watching for events of local or 
general interest, and their films are sent in to their 
news service bureaus much as reporters gather news 
for the daily papers. When something of unusual 
importance occurs, the films are dispatched with 
haste, developed, printed, and distributed with such 
speed that audiences in cities hundreds of miles apart 
may see views of a great fire before the ruins have 
ceased smoking. 

New fields are constantly being opened to the mov- 
ing picture camera. For undersea pictures a specially ' 
constructed water-tight chamber is used in which 
the camera and its operator are lowered perhaps 50 
feet below the surface. Brilliant lights illumine the 
water in front of the camera and attract the fish 


When the eyepiece of a high-powered microscope 
is substituted for the usual camera lens, pictures of 
microscopic subjects, such as the fight between the 
white corpuscles of the blood and disease germs of 
various kinds, are possible. On the screen an object 
is easily magnified thousands of diameters, so that a 
flea can be made to appear as big as a house. These 
micro-films of the world of small things greatly aid 
the doctor and the man of science. The movie camera 
is also used with the X-ray to produce pictures of 
digestion and to show the action of heart and pulse 
and other organs. One high-speed camera takes from 
3,200 to 10,000 pictures a second, but when they are 
shown the speed is reduced 200 times or more — slowly 
enough so that science can study many things that 
move much too fast for the eye. 

Thus motion pictures are being used in a hundred 
ways to instruct as well as to entertain. In the schools 
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Some Things Not Shown 


MOTION PICTURES 


WHAT YOU SEE — AND DO NOT SEE — IN A MOVIE 
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As shown, here, a “talkie” in the making looks far different from the finished product. In the upper picture is a factory-like scene, 
with directors and sound and light technicians grouping a large company of actors for a night-club scene. The box-like contrivances, 
circled in white, which dangle from the ceiling, are microphones to catch the sound. Note the great batteries of lights needed. But 


everything is arranged so that only a typical night-club gathering appears on the film. Below is a magnificent scene representing 
Cleopatra’s ancient palace on the Nile, as the spectators see it, with none of the apparatus used showing in the picture. 
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The task of making moving pictures calls for a tremendous 
variety of detail. The very same picture may require the selection 
of an appropriate mountain for a background, the building of an 
entire town, such as you see here, and the working out accurately 
of the tiniest designs for “close-up” decorations, as these men 
are doing at the right. Every item, little and big, has to be 
carefully planned to make a truly successful film. 

they are being used more and more to sup 
plement the ordinary work of the classroom. 
Geography is being made into a series of 
travelogs, and history into screen dramas. 

Future generations will be able to turn back 
the cycle of time and see past events un- 
rolled before their eyes, for large producers carefully 
preserve in storage vaults copies of important films 
showing scenes of historical interest. Students in a 
trade school or employees in an industry can more 
quickly learn their trade by watching a picture of 
experts performing the various tasks. Pictures taken 
while the trained fingers of a noted surgeon perform 
a delicate operation, or while the artist molds the 
clay or chisels the marble, are used to instruct in 
the arts and sciences. Great industries make use 
of the movies to show their product in use, or to 
show interesting processes and the good wor km anship 
going into its manufacture. Government agencies 
arouse public interest in patriotic enterprises, health 
campaigns, improved farming methods, and similar 
matters through screen propaganda. 

But while a limitless variety of subjects are filmed 
from real life, the make-believe of the drama, both 
serious and comic, occupies a much larger portion of 
the film industry. Great changes have taken place 
in the screen drama. In the early years of the busi- 
ness a comparatively small sum was spent on one 
production, and 300 feet of film was considered a big 


film. Now hundreds of thousands of dollars are 
expended on a large feature film, which may reach 
a length of 10,000 feet; and the long serial film may 
run 30,000 to 50,000 feet. The actors in the early films 
were “pick-ups,” and when an actor from the regular 
theaters did appear on the film it meant that he was 
out of work and very much in need of money. They 
received about five dollars a day with a dollar extra 
for falling down stairs or taking some other special 
risk. Today some of the greatest actors in the world 
appear in the movies, and the highest salaries received 
by actors are paid in the movies, some of them 
running into hundreds of thousands of dollars a year. 

The world’s center of motion picture production is 
in southern California. There continuous sunshine 
and clear atmosphere make ideal conditions for per- 
fect filming; and within a convenient distance he 
ocean, mountains, untouched forests, desert, and 
jungles of tropical swamp lands, providing natural 
settings for all sorts of plots ( see Los Angeles). 
Picturesque characters, such as American Indians, 
Mexicans, and the orientals of the seaport towns, are 
easily available. Some of the moving picture 














Making Pictures “Talk” 


[motion pictures 

colonies are almost cities in themselves, with immense 
grounds, studios, workshops, carpenter shops, and 
scene-painting studios, and with thousands of actors, 
carpenters, mechanics, and engineers regularly em- 
ployed. In one of these big movie cities 30 to 40 
companies may be working at one time. A street in 
Venice may he next to Chinatown, scenes from Paris, 
or the huts of the natives of the tropics; for when 
scenes of foreign lands are required in a photoplay, 
the workmen of the studio construct entire streets 
which appear in the 
picture so true to 
reality that even a 
veteran globe-trot- 
ter will seldom 
detect a serious er- 
ror in the setting. 

Later Long Is- 
land and other 
points around New 
York Cit 3 r attract- 
ed producers, chief- 
ly because stage 
celebrities are close 
at hand, and sound 
pictures brought 
hundreds of actors 
and actresses of the 
so-called “legiti- 
mate stage” to the 
movies, just as they 
ended the careers 
of some of the old 
favorites of the 
silent screen. 

How Pictures Are 
Taken 

The standard 
professional mov- 
ing picture camera 
contains a reel of 
either 400 or 1,000 
feet of ribbon film, 

If inches wide. The 
1,000-foot length is 
the standard for 
sound pictures. This film takes a picture just an inch 
wide and three-quarters of an inch high in silent 
films; thus the film moves three-quarters of an inch 
for each picture. For sound pictures recorded on film, 
the sound strip, one^-tenth of an inch wide, reduces 
the size of the picture. Along both margins of the film 
are holes exact distances apart, and as the camera 
crank is turned (usually two or more turns a second), 
“film-fingers” reach up, engage these holes, and lead 
the film the proper distance after each exposure. The 
shutter is closed after each picture for just the brief 
instant required to move the film into position for 
the next exposure. In silent pictures the film normally 
moves and the shutter blinks open and shut 16 times 


a second. Sound pictures are taken at 24 pictures a 
second. For silent pictures a hand-turned crank is 
generally used, but in sound pictures electricity con- 
trols the speed, so that pictures and dialogue may be 
absolutely synchronized, that is, timed together. 

Take Sound on Disk or on Film 
Talking, or sound, pictures are usually made by 
one of two methods. In one the sound is recorded on 
a phonograph disk, which is timed to turn exactly 
with the movement of the film, both in making the 

picture and in 
showing it. In the 
other, the sound is 
recorded on film by 
an electric device 
which translates 
sound into varia- 
tions in the strength 
or the width of a 
beam of light, and 
this variable beam 
strikes the film, 
registering an ever- 
changing image. 
The sound is re- 
corded simultane- 
ously with the tak- 
ing of the picture, 
although the sound 
apparatus is in a 
separate room or 
booth, to which 
telephone wires 
bring the dialogue, 
music, and other 
sounds. Projection 
of the sound in the 
theater is described 
later. 

The action and 
so.und are com- 
bined on one film 
when the film is 
printed. Recording 
sound on film is 
cheaper and less 
cumbersome than the disk method. However, even 
when the sound is recorded on film, a disk record also 
is made for try-out purposes, to make certain that 
everything has gone right. In taking sound pictures 
several cameras are operating at the same time; one 
or more of them records the incidental action while 
others picture the main action. Often the same action 
is photographed by two or more cameras, and in the 
editing the best film is selected. 

Moving Pictures in Color 
Films in color are made chiefly by the Technicolor 
process. This was developed first as a two-color and 
later as a three-color system. Inside a special camera 
is an arrangement of mirror and color filters which 


INSIDE THE MOVING PICTURE CAMERA 
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The workings of the motion picture camera are not so complicated as you might 
think. Here you see it with the covers removed from the film magazine and 
with the camera door opened to show the path of the ‘film through the mecha- 
nism. IJnexposed film unreels from the spool in the left, or front, compart- 
ment of the magazine on top, passes down into the camera over the top of 
the feed sprocket, and then to the very heart of the entire motion picture process 
— the “intermittent movement.” The “stop and go” action of the film is ac- 
complished by an exceedingly accurate shuttle which seizes the film, draws 
it down one “frame” of three-fourths of an inch, and clamps it flat in a little 
vise as the shutter' opens for a fraction of a second to make the exposure. 
When the picture is taken, the shuttle unlocks the film and draws down an- 
other frame, repeating this process 24 times a second for an ordinary talking 
film. The exposed film passes around the under side of the sprocket and up 
to the rear compartment of the magazine. Slow-motion pictures require high- 
speed shuttles that will handle over 200 exposures per second. When shown at 
normal speed, the apparent rate of motion is greatly reduced. Cameras may 
be hand-cranked, but for talking picture work they must be driven by small 
electric motors, which keep the cameras in exact step with the sound-recording 
mechanism. As many as four lenses of different focal length are carried, 
mounted on a turret which may be turned instantly to bring any lens into working 
position. Automatic light traps keep the film from fogging when the magazine 

door is open. 
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In the center is one type ox modern mohon-picrare projector, 
e crimed to prodace pictures on the screen, and at the same time 
reproduce, sound, either by the disk system or from a “sound 
track” on the film itself. As the film passes from the upper reel to 
the. lower, light from the carbon arc passes through it, then the 
leus and shutter, to make the picture. The intermittent motion 
required for dim and shutter, described in the text, is produced 
by the Genera escapement shown at the top of the page, where a 
5tnd on a revolving wheel engages a slot in the “star,” as at 1, 


turns it at a speed Increasing to maximum, as at then leaves 
it in position as at o. for a repetition of the movement. The 
apparatus for reproducing sound from records resembles a phono- 
graph and is shown below the lamp housing In the center picture. 
The “sound track” reproducer is shown in detail at the bottom 
of the page. Light from the exciter lamp passes through the track 
on the descending film, shown at the center, where variations 
are impressed upon it which fall upon the photoelectric cell. 
The text explains how this cell then gives the sound effects. 














i divides the light coming through the lens in such a 

I j. way that simultaneous negative records are made on 

;|! i ' three separate films of the prhnary colors — red, blue, 

, • | and yellow — that compose the picture’s color scheme. 

; Positive “matrices” are printed from the three rolls 

j of negatives, and each is dyed its appropriate color. 

The matrices are able to transfer their dyes, some- 
;i; j what like rubber stamps, to the film which will be 

; | used for actual projection. One image is printed 

* exactly over the other, and the combination, when 

i projected on the screen, gives a fairly faithful record 

of the true colors the movie camera “saw” when the 
picture was filmed. 

I ' Kodacolor, developed for amateur moving picture 

; cameras, uses a specially embossed film to separate 

; : ; the colors. Only a single positive is made; no prints 

are possible. Stereoscopic movie cameras make two 
; - films of the same subject from slightly different angles. 

\ ’ 1 , One is dyed red and the other green, and the two 

' are projected on the same screen, but slightly off 

, register. To the naked eye the effect is a jumble, 

but when viewed with a red film over one eye and a 
■ green film over the other, there is a startling ap- 

pearance of depth in the picture (see Stereoscope). 

Developing, Editing, and Printing 


The exposed film of moving pictures is developed 
in exactly the same way as ordinary camera films (see 
Photography), except that it is wound on a wooden 
frame for convenience in handling, and remains on 
this frame as it is dipped in one tank after another in 
the process of developing. It may then be wound on a 
large rotating cylindrical frame for drying, done with 
fans in a dustproof room; or drying machines may. be 
used. This original film is called the “negative,” and 
from it any number of “positives” may be printed. 

The negative must be inspected, edited, and the 
whole picture assembled before the final release prints 
are made. Preliminary prints called “rushes,” may be 
made, however, for editing, as a result of which cer- 


tain scenes may be taken over and other changes 
made and transferred to the original negative. The 
scenes of a picture are not photographed in their 
proper order, so the negative appears as a hodge- 
podge of scenes; then, too, more film is usually exposed 
than will appear in the completed picture, and other 
changes may be found necessary in the editing. So the 
negatives go through a process of cutting, and are 
reassembled by splicing the ends with special cements. 

Originally celluloid films, which are highly in- 
flammable, were used, but to reduce the danger of fire 
they were replaced by a nitrate film for professional 
use and by an acetate film for the amateur’s camera 
(see Cellulose). The printing is done on practically 
the same kind of transparent sensitized film that is 
used for the negative. Machines carry the two films, 
one laid smoothly over the other, and hold them 
together while the light from a small electric bulb 
falls on one tiny picture after another until the long 
roll is printed. Films bearing sound records are 
printed twice; the pictures are printed first, then the 






sound strip is printed along the side of the same film 
because it is originally recorded separately. 

The positives may be developed by hand, but today 
it is more usual to develop them on an automatic 
machine which carries them through the processes of 
developing, fixing, rinsing, and washing, after which 
they pass through a drying cabinet and come out 
ready for distribution. 

Films go from the producer to film exchanges in 
the large cities, which rent them to the theaters. They 
are returned to the distributors for repairs, and after 
the theaters are through with them they go back 
to the producer, where those worth keeping are stored. 

Showing the Picture 

In the motion picture theater the projectors are 
operated from special fireproof rooms, or “booths,” 
with ports through which beams of light are thrown. 
Each theater has two or more projectors, so that at 
the end of a reel a new reel may be started on another 
machine and the picture continued 'without interrup- 
tion. These projecting machines operate much like 
the old magic lantern (see Stereopticon). A device 
similar to that used in the camera moves the film 
while a shutter is closed for an instant after each 
picture. The shutter has two blades, one of which 
shuts off the light during the movement of the film. 
High-intensity arc lights are used in the projection. 

For showing sound pictures with the sound on the 
film, there is attached to the projector a sound-repro- 
ducing unit, in which a strong beam of fight shines 
through the sound track of the film and into a photo- 
electric cell. The sound track varies the intensity of 
the fight beam in direct step with the sound waves 
as photographed on the film, and the photoelectric 
cell translates these variations into electrical impulses 
(see Photoelectric Devices). These impulses are ampli- 
fied in the usual way (see Radio) and led by 'wires to 
loud speakers behind the screen. The sound head on 
projecting machines is 19 frames ahead of the picture 
opening, so the sound track on a film is 19 frames — 
about 14^- inches — in front of the picture frame with 
which it is synchronized. When the sound has been 
recorded on a phonograph disk, an electric “pick-up” 
device instead of the photoelectric cell furnishes the 
electric impulses. In most theaters the projectors are 
equipped to show sound pictures made either on 
disks or on film. 

It’s All an Optical Illusion 

From the foregoing description it is clear that what 
you see on the screen is not really a series of pictures 
in motion but a series of still pictures flashed one 
after the other. The illusion by which you see the 
series of pictures as a continuously moving scene 
is due to the property of the eye known as “persis- 
tence of vision.” The impression received by the 
retina of the eye lingers for a fraction of a second 
after the stimulus has ceased, so that in the brief 
interval (from w to -gng- of a second) between pictures 
while the screen is blank, the eye retains an impression 
of one picture until the next one is on the screen. 
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How can you get a movie that 
follows a racehorse galloping 
around the track? Below we 
see cameras mounted on a 
fast motor car, with a railing to 
keep the camera men from 
spilling out upon the tanbark. 
It takes a steady hand to turn 
a camera crank evenly in a car 
moving at high speed. 


The excited hero- 
ine raced up and 
down stairs in a 
part of the action 
of the motion pic- 
ture being filmed 
above. So a small 
car was arranged 
to run on a track 
beside the stair- 
way, and the cam- 
era man thus sped 
up and down fol- 
1 owing the dis- 
traught lady. In 
the lower right 
corner of the pic- 
ture we see the 
heads of musicians 
who are supply- 
ing music to induce 
the right mood in 
the players. 
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MOTION PICTURES 


Use of Model Scenes 



In this way the pictures blend into one another so that desired, such as a castle, a fortress, or a city street, is 

we have the illusion of seeing one continuous picture, painted on glass and hung a few feet before the 

Some Tricks Played by the Camera camera, so that the upper scope of the lens will fuse 

Trick photography is among the greatest assets of it with the set. Buildings to be used with “glass” are 

the movies. For such work every large studio has its put up only one or two stories, wherever the action 

own special processes, which are guarded jealously is to occur; the rest of the building is painted on the 

as trade secrets. You see a powerful automobile glass, carefully designed so the lines will coincide- 



To equip a haunted house with cobwebs, a technician simply sprays objects A with a chemical mixture which hardens into delicate 
filaments, shaped as desired by manipulating the air blast. At B workmen are spreading “snow” made of marble dust and magnesia. 
In C melted paraffin, cooled on water, has “ice bound” an old-time ship. In D a scenic designer is using “doll-house” models 

to plan the interior and exterior of a luxurious home. 

racing a motorcycle policeman at terrific speed. That Actual motion pictures, projected on translucent 
scene was made with tiny model cars, and a moving screens, are also used to supply a realistic background, 

back drop gave the effect of speed. An actor takes One such scene showed the interior of a yacht club 

dare-devil chances high up on one of a number of through the window of which a sailboat race could 

great skyscrapers. The buildings were really small be seen. The “window” was a frosted glass screen on 

models, which, photographed at close range, look as which a projector was casting the racing boats while 

large as the originals. The actor performed in com- the camera, synchronized with the projector, took 

plete safety in his studio; his figure, superimposed on the pictures of two girls inside the club and the 

the other film, produces the thrilling effect you see boat-race scene. 

on the screen. Trick photographing of a tiny model These are only a few of the tricks of movieland. 
ship tossing in a tank produces the illusion of a great Airplane motors and propellers make blizzards of 
liner pitching in a hurricane. shredded asbestos or corn flakes, and a blanket of 

The “glass shot” is a favorite device that saves sparkling snow may be only gypsum. A film duplicator 
.much time and money. A background of any sort for the amateur's camera produces two images of the 
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MAKING SOUND FILMS IS A COMPLICATED PROCESS 
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THE MONITOR, or the “mixer,” is the “master organist” of the speaking 
film. He sits in a sound-proof room, watching the action on the stage through 
three thicknesses of glass. A loud speaker connected with the stage reports 
to him all the sounds which go to the recording device. Before him is a board 
with several dials, each of which controls for each microphone the sound 
which is to be carried to the recorder. With the dial he can increase or de- 
crease the volume of this sound; he can reduce the volume of the orchestra, 
or play up the boom of the villain’s basso. If he hears some sound which 
should not be present, or which comes through the microphone in a startlingly 
unnatural manner, he expresses his horror by flashing a signal light to stop 
the action, and by telephoning to the director that the rustle of the heroine’s 
silk dress sounds like a hail storm. The scenes are first recorded on a wax 
disk and played back to the director and actors, to see what effect has been 
obtained. Then they are retaken, with the sound recorded either on the film 
itself or on a disk record. But in any case, the monitor always listens. 






THE LOUD SPEAKER, 
which makes the new 
talking motion pictures 
practicable, is the big 
brother of the new-style 
phonograph horn, with its 
subtle curves and folds 
(see Phonograph). The 
curves were not designed 
just to save space, how- 
ever. The folded horn 
tapers from its wide mouth 
to a small entrance open- 
ing, this tapering being 
measured according to a 
logarithmic scale. The 
tapering, and the sudden 
shifts of direction caused 
by bends or folds, catch 
the tones traveling from 
the small end of the horn 
to the large end, and re- 
turn them to the dia- 
phragm at the small end, 
thus increasing the dia- 
phragm motion and add- 
ing to the resonance. The 
bends also serve to divide 
the horn into segments, 
each with its own natural 
period of vibration. The 
dimensions of the seg- 
ments are carefully cal- 
culated, so as to increase 
the number of tones to 
which the hornis resonant. 
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THE MICROPHONE 
is the tyrant of the actors 
in the new talking moving 
pictures. Like the ac- 
tress rehearsing at the 
left, they must always 
keep this little instrument 
in mind, remember to 
talk in a low, conversa- 
tional tone, and not walk 
too far off from the 
tyrannical “mike.” 


CAMERA MEN may be 
caged in movable cabinets 
like the one below, with 
a plate-glass door and 
rubber-tired wheels. To 
breathe, the photographer 
wears a gas mask with a 
supply of oxygen. He talks 
to persons outside by a 
telephone. When he must 
go nearer the scene, his 
cage is wheeled silently 
up. No sound of wheels 
or clicking camera must 
be recorded on the film. 
Silenced cameras are op- 
erated with a deadening 
hood over the camera. 



AMPLIFIERS must in- 
crease the sounds which 
come from the micro- 
phone, and synchronizers 
must keep the recording 
apparatus in exact time 
with the camera. In two 
methods the sounds are 
literally photographed on 
the film by the use of a 
photoelectric cell. In a 
third method, large pho- 
nographic disks are made, 
and motors, synchronized 
with those which operate 
the picture projector, play 
the records in perfect 
time with the picture. 
Try-out disks are always 
made, whatever the final 
method. The man at the 
left is operating the con- 
trol panel which regulates 
all the complicated sound 
recording apparatus. 
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The difficulty of making a “cartoon film” may be judged from the fact that from 8,000 to 10,000 or more “frames” — that is, separate 
pictures~are required on the film, and each one not only must be separately drawn, but the stationary parts must be in exactly the 
same position from picture to picture. To reduce the labor of doing this, the stationary and moving parts are prepared separately, 
as shown. To show a mouse playing a piano, the artist at the upper left has one drawing under his hand, of the general scene, 
and other drawings showing successive movements of the mouse. All are on transparent sheets of celluloid. He places one after 
another of the “moving” pictures over the background scene in a printing frame as in B, and photographs each composite with an 
overhead camera, shown in D. If a moving background is needed, it is first prepared (C), then moved slightly for each succes- 
sive picture, as the last view shows. The resulting photographs are printed one after another to make the film. 




same object in various relative positions and thus 
opens up a wide field of comedy. 

Animated cartoons are among the most universally 
popular type of motion pictures. They are made by 
photographing a series of drawings. About 8,000 
drawings are needed for 500 feet of film. Large staffs 
of “animators” are maintained by organizations 
which produce and distribute this type of film exclu- 
sively. For making sound cartoons the artist has 
music and guide sheets before him, and* he makes 


an exact number of drawings from one beat of the 
music to the next, in order to time the music with the 
action. He works over a light, and using tracing paper, 
makes each new drawing over the previous one, so 
that he can see just what change is needed to carry 
along the action. Formerly the whole picture had to 
be drawn over for each change in the action, but now, 
through the use of transparent celluloid, one back- 
ground drawing is sufficient, and sometimes only parts 
of each moving figure have to be drawn for each change. 
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THE BIRTH AND GROWTH OF A MOTION PICTURE FILM 



Even f°r “talking” pictures, 
the film is made much as for 
silent The handy 

“talkie” camera outfit at the 
left is valuable for outdoor 
work, such as newsreel pic- 
tures. The sound is captured 
and transferred to the film 
by the bell-like device with 
the little microphone at its 
top, seen at the left on the 
tripod. The camera itself (at 
the right of the tripod) re- 
sembles that explained on a 
previous page. The monitor, 
or “mixer” of the sound, in 
studio “shots,” sits in a 
sound-proof, glass-inclosed 
room like that shown in the 
second picture, from which he 
can see and hear everything. 


DEVELOPING THE 
NEGATIVE 

The developer in the left- 
hand picture uses a red light 
to inspect a film during de- 
velopment because red light 
does not injure the film. The 
most efficient and complete 
developing machine known 
is shown in the right-hand 
picture. Starting on the spool 
at the right, the negative 
passes through four com- 
partments of the tank, con- 
taining water, developer, 
“fixer,” and again water; 
next it passes to the drying 
cylinder at the left, and fi- 
nally out of the cabinet, as 
will be shown later. 


ANOTHER DRYING 
FRAME 

This is the way film is often 
dried when the machine is 
not used. After the film has 
passed through the necessary 
chemicals, it is wound on 
huge frames like this one 
and left to dry. The man in 
white is inspecting a section 
of film. The greatest care is 
used throughout to avoid 
blemishing or scratching a 
film, for a mark on the film 
that is scarcely larger than a 
postage stamp will loom up 
as an unsightly blur when 
the picture is enlarged many 
times on the screen. 


MAKING THE POSITIVE 
In the left-hand picture you 
see the completed negative 
as it is automatically wound 
on spools at the end of the 
developing machine shown in 
the fourth picture on this 
page. The man at the right 
is making a positive from a 
completed negative. He runs 
the negative through his 
machine with a blank film. 
At a certain point light strikes 
through the negative and pro- 
duces a positive on the blank 
film. The films are held to- 
gether by air pressure while 
this is being done. 
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TRIMMING THE FILM 
In addition to the editing, 
the film itself requires a lot 
of attention. Here, for in- 
stance, is the department 
where surplus material is 
trimmed away. In many 
cases films require tinting, 
in order that they may show 
blue for moonlight, red for 
fire, and so on, when pro- 
jected on the screen. When 
you stop to think that there 
are 16,000 photographs for 
each thousand feet of film, 
and that a long serial may 
run to 50,000 feet, you can 
appreciate the enormous task 
involved in the detailed 
inspection and preparation 
of the reels. All the fine 
points are worked out bit 
by bit, and the exact places 
for switching from one scene 
to another are carefully 
selected. Often the amount 
of film “killed” exceeds the 
amount used. 


CLEANING THE FILM 
Here is a battery of machines 
engaged in cleaning and pol- 
ishing films. In spite of all 
the care and precautions 
used, a film accumulates dust 
and dirt during the many 
handlings it must undergo, 
and all this must be removed 
as rapidly as it accumulates. 
The principle of this machine 
is simple. On the bench 
against the wire screen are 
two sets of spools, each 
driven by an electric motor. 
The film rises from one box, 
passes over the various spools 
and buffers, and is wound 
up in the other box. At this 
point it may be well to explain 
the process called “rewind- 
ing.” Whenever, during the 
handling of a film, it is run 
off from one spool to another, 
the relative position of the 
pictures on the film is, of 
course, reversed. Then it 
must be rewound so that the 
beginning of the series of 
pictures shall be on the out- 
side of the reel. 


ASSEMBLING PARTS 
As each portion of the film 
is trimmed and prepared in 
its final approved form, it is 
brought to the assembling 
department. Here skilled 
women, acting under the 
direction of final editors, 
fasten together the various 
parts in their consecutive 
order, inserting all titles and 
sub-titles, according to care- 
fully prepared directions. The 
joints are made by applying 
a liquid which dissolves the 
surface of the celluloid. 
When two ends so treated 
are brought together; in 
proper “register” and allowed 
to dry, they become like a 
single strip, so firmly are 
they welded. The film is then 
rolled on reels ready for the 
final inspection. 
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The Final Ste ps 

ASSEMBLING SOUND AND 
ACTION 

Cutting and assembling sound 
and picture film is a task for 
an expert. This technician is 
matching the sound, on the 
apparently blank film closer 
to him, with the pictures on 
the other strip. The sound 
runs 19 frames ahead of the 
accompanying picture frame 
because the sound head on 
projectors is so arranged. 
After this man has matched 
sound and pictures properly, 
they are combined on one 
film, which of course is a 
positive; from that positive 
still another print is made, 
and this print is the master 
negative from which as many 
positives as desired are made 
for rental to theaters through- 
out the country. 


NOW THE FIRST TRYOUT 
At last— perhaps months have 
passed since the first click of 
the camera — the picture is 
ready for its first test show- 
ing. Here a sound engineer 
and a head cutter are listen- 
ing to the sound on a film 
while they watch the progress 
of the picture itself through 
a tiny “movie” machine. 
Those head-phones bring 
them the sound just as it is 
heard from a theater screen. 
If these experts are satisfied 
with this test, the film is 
ready for its first “trial” 
showing in one of the pre- 
view theaters of Hollywood 
or perhaps Long Island. 


IN THE ART ROOM 
The “talkies” have all but 
eliminated the clever sub- 
titles which helped tell the 
progress of the plot in silent 
films, but there still is a great 
deal of art work to be done. 
The decorative titles of pic- 
tures, the names of the cast, 
and the occasional sub-title 
and other printed words are 
done by staffs of artists such 
as these. When finished, the 
“copy” is set up and photo- 
graphed on a stretch of film 
which is combined with the 
film carrying the sound and 
pictures. The preparation of 
short sketches from actual 
pictures, to be shown on the 
screen as advertisements for 
coming attractions, requires 
a great deal of this art work. 
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New “Stars” for Old 


MOTION PICTUREs| 


There is scarcely a phase of the great motion pic- 
ture industry that was not affected to greater or less 
degree by the coming of the sound picture. A new 
type of scenario writer was needed, for good dialogue 
instead of merely a plot required the talent of success- 
ful playwrights and novelists, and competition for 
these writers and for the rights to plays sent up salaries 
and prices. Many of the favorite stars, with long con- 
tracts at high salaries, could not be used in sound 
pictures because of poor voice or speech, or because 
they spoke only a foreign language; and new stars 
had to be found. Meanwhile studios were undergoing 
revolutionary changes. Sound-proofed stages, record- 
ing apparatus, mixer and monitor rooms, and an 
elaborate system of controls and playbacks were 
introduced; and an army of sound engineers, com- 
posers, electricians, and voice culturists was enlisted. 
The noise had to be taken out of cameras and out of 
lights. Theaters suddenly had the problem of acous- 
tics thrust upon them, and they, too, had to install 
new apparatus for sound reproduction. 

Effect of Sound Pictures on Film Exports 

Business in America was wonderfully stimulated, 
for a fickle public was tiring of the silent picture, but 
language difficulties caused a great slump in the 
foreign markets. In the days of silent pictures the 
United States supplied from 35 per cent to 95 per cent 
of all the films used in foreign countries, but after the 
advent of the talkies this figure dropped to 10 per 
cent and less. Animated cartoons and newsreels con- 
tinued popular, but feature pictures had no market 
abroad. Thus the internationalism of the motion 
picture was to a great extent destroyed. Producers 
tried various schemes to remedy this evil, but finally 
found that to make a film satisfactory to foreign 
audiences, it had to be remade entirely in their 
languages. This led to the importation of foreign 
casts and directors, and to the establishment of 
studios in European countries for the remaking of 
American films. 

The Art of the Movies 

A motion picture “set” is the organized setting and 
equipment that makes up the scene to be photo- 
graphed. At first sets were built on outdoor stages, 
for it was considered necessary to use natural fight. 
Later glass stages were built and hung with white and 
black diffusing cloths that could be pulled as the fight 
changed at different times of the day. Today studios 
use artificial fighting entirely, and only outdoor scenes 
are photographed by sunlight. Very powerful fights 
are needed. White-flame arc fights were in general 
use until panchromatic film (a variety sensitized by 
means of dyes) was introduced; then incandescent 
Mazda fights were employed, often in combination 
with silent arc fights. 

Settings were at first crudely designed. Later, 
draftsmen were engaged to draw plans, and finally 
the planning of settings was brought into the realm 
of art, and the services of architects, painters, 
dramatists, and research departments were required. 


The work of the director, too, has come to be a 
fine art. Originally he was merely a stage manager, 
whose chief business was to see that the characters 
did not hide one another from the camera, and that 
important action was properly placed. Today the 
author, the designer, the photographer, the actors, 
the editor of the film, and many others look to him 
for direction. 

Motion pictures called for an entirely new art of 
make-up, for few principles of stage make-up could 
be used. The darker colors photograph black and 
the paler ones white, so a new color scheme had to 
be worked out. Pink with bluish tones was found 
satisfactory, and some stars use a purplish make-up. 
One advantage that the motion picture actor has is 
that facial defects may be easily remedied by the use 
of make-up. Double chins disappear under red, and 
various colors used about the eyes will change them 
in various ways. The panchromatic film gives more 
leeway in the use of colors, and permits the face to be 
photographed satisfactorily without make-up. Men 
now use little or no make-up except for character 
parts, or for some other special purpose: 

Motion Pictures as a Business 

Hand in hand with the technical development of 
the motion picture went the growth of huge business 
organizations, using hundreds of millions of dollars 
in capital. In place of the early day “nickelodeon” — a 
vacant store equipped for showing pictures — has come 
the “motion picture palace,” with elaborately deco- 
rated corridors, lounge rooms, huge lobbies and stair- 
cases, as well as a sumptuously decorated auditorium. 
Elaborate stage productions often supplement the 
films, and the number of employees may run into 
hundreds. Scores of millions of dollars have been 
invested in such houses, and they usually get the 
“first runs” — that is, initial showings. 

With such an investment, and the cost of a single 
picture running from several hundred thousand to 
over a million dollars, the possibilities of loss are 
enormous, unless the picture proves popular. This, 
coupled with the fact that a large portion of the 
public is attracted by the people appearing in a pic- 
ture, rather than by its dramatic merit, has done much 
to fasten the “star system” — that is, the exploitation 
of well-known actors — upon the industry. 

“Showmanship” — methods designed to excite in- 
terest in a new picture — and publicity also have been 
highly developed. One development in leading cen- 
ters, such as New York and Hollywood, has been 
the “first night,” attended by newspaper critics, 
guests of the producing company, and perhaps the 
actors appearing in the picture. Newspaper and 
magazine critics, however, usually are given an 
opportunity to see each film in a “pre-view,” or 
private showing, so their criticisms can be prepared 
by the time the film is released for public showing. 

Another development, and a constant source of 
argument between public authorities, producers, 
writers, and actors, has been censorship of pictures 
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MOTION PICTURES 


before they can be shown. Sometimes this is done by 
the state authorities; in other states, the police de- 
partments of the cities provide the censors. 

How Motion Pictures Were Invented 
One of the early experiments in motion pictures 
was -the children’s toy called the “wheel of life” or 


‘OLD AND NEW 1 


IN MOVIEDOM 



Pioneers of Moviedom 


E. J. Marey, the founder of Marey Institute in Paris. 
The Marey gun-shaped camera took pictures around 
the edge of a glass disk. Then came the second great 
step in motion picture history — the invention of the 
celluloid film to take the place of cumbersome glass 
plates. The first film was made in 1888 and its first 
important application was in Edison’s “peep- 
i hole” machine, the “kinetoscope,” which was first 
j publicly exhibited at the Columbian Exposition 
I (World’s Fair) in Chicago in 1893. 
j The only remaining step was to devise an 
: apparatus that would permit the ldnetoscope pic- 
^ tures to be thrown on a screen. Several attempts 
\ had been made with varying success. The “cin6- 
j matographe” of Louis and Auguste Lumiere, of 
j Lyons, France, was the most noteworthy until 
| C. Francis Jenkins, of Washington,D. C., collab- 
j orating with Thomas Armat, discovered the prin- 
ciple of the modern projector, and produced a 


zodtrope, invented in I860 by 
a Frenchman, Desvignes. 

A few pictures in series 
were placed on the inside 
of a disk or a hollow cylin- 
der, and an eyepiece was 
so arranged that only one 
drawing could be seen at a 
time while the disk or drum 
was whirled about. Crude 
as it was, this toy can really 
be called the germ of the 
motion picture. As soon as 
it was found possible to 
take snapshots of subjects 
in motion, photographs in- 
stead of drawings were 
used in the “kinemato- 

scope” and similar devices. . . ... , . .. 

1 . These pictures illustrate the 

Years or experiment and upper picture shows Thomas 

invention followed, before |‘“^ e y in^heVower view^w^ 

motion pictures reached composed of leading people i 
. , crowds is arriving, while 

their present development. 

One of the most important of these experiments 
was made in 1878, when Edward Muybridge, of 
California, set up 24 cameras a foot apart along a race 
course and took 24 successive snapshots of a running 
horse. These pictures attracted a great deal of atten- 
tion, especially among artists, who were thus enabled 
to study the positions of moving animals. The pic- 
tures were placed in a device like the zootrope to 
make a moving picture. In Muybridge’s pictures the 
running horse remained in the middle of the screen 
and simply pranced up and down. In order to have 
• the motion natural, as seen by one pair of eyes, the 
pictures must be taken by one camera. 

The first camera to take a series of pictures in 
rapid succession was the “photographic gun” used by 



These pictures illustrate the growth of the motion picture industry in about thirty years. The 
upper picture shows Thomas Edison’s first studio in New York City. The first theaters were 
simply neighborhood stores — a crude beginning that developed into palaces like the Hollywood 
house in the lower view, where so many pictures receive their first showing before audiences 
composed of leading people in the industry. In the picture, one of these brilliant “first night” 
crowds is arriving, while the public stares from the sidewalk, to glimpse favorite stars. 

nt of these experiments machine which was later called the “vitascope.” A 

Edward Muybridge, of picture shown publicly in New York City in 1896 

a foot apart along a race with the so-called Armat machine was the beginning 

e snapshots of a running of the commercial career of the motion picture. 

;ed a great deal of atten- Sound pictures are an outgrowth of experiments 
3, who were thus enabled conducted in the Bell Telephone Laboratories. In 

oving animals. The pic- 1926 'Don Juan’, a film with musical accompaniment, 

ice like the zootrope to was shown; and the following year a full-length film 

Vluybridge’s pictures the with music and dialogue, 'The Jazz Singer’, marked 

die middle of the screen the beginning of a new era in the motion picture 

down. In order to have industry. Rapid improvements in the machinery for 

by one pair of eyes, the recording and reproducing sound followed, 

ne camera. A list of the terms most commonly used in the 

a series of pictures in motion picture industry will be found with the 
otographic gun” used by entry Motion Pictures in the Fact-Index. 
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MOTOR boats. The motor boat like the motor car 
was made possible by the gas engine. The changes it 
made in water transportation were almost as great as 
those caused on land by the automobile. 

Steamships still bear the biggest share of water 
traffic, just as railways still carry the most land 
freight. The service rendered by motor boats, on the 
other hand, may be likened to that of trucks, tractors, 
busses, and passenger cars. These craft, powered by 
gasoline or Diesel 1 engines, range in size from cargo 
boats and yachts over a hundred feet long to tiny 
skiffs and dinghies equipped with midget-size out- 
board motors ( see Gas Engine; Ships). 

The best-known types of motor boats are the speedy 
runabouts and luxurious pleasure cruisers that ply the 
bays and inlets of our sea coasts and inland rivers and 
lakes during the warm seasons. Almost as well known 
are the high-powered craft used in motor-boat racing, 
including those with specially designed hulls of the 
hydroplane type capable of speeds of over a hundred 
miles an hour on short runs. More numerous and 
important than the pleasure craft are the motor boats 
used by commercial fishermen, from the small open 
boats that work in quiet waters to the big Diesel- 
powered ships that venture far out to sea. Many of 
the latter are “motor sailers” equipped with sails as 
well as engines. 

Motor boats have proved their value in warfare as 
patrol vessels, airplane rescue or “crash” boats, troop- 
landing craft, submarine chasers, escort vessels, and 
the motor torpedo boats (MTB’s) and patrol torpedo 
boats (PT ; s) of the so-called “mosquito fleet.” The 
last are the fastest of all naval vessels, capable of 
speeds over 55 knots. They are from 70 to 80 feet 
long, built of thin plywood, and powered -with three 
supercharged engines each of 1,500 horsepower. They 
carry heavy machine guns and four torpedo tubes. 
In both Atlantic and Pacific waters during the second 
World War these vessels proved their ability to dodge 
forward through heavy gunfire, sink big worships, and 
escape again with little or no damage to themselves. 
(See also Boats and Boating.) 

Mound BUILDERS. Scattered over the eastern 
half of the United States, especially in the Mississippi 
Valley and around the Great Lakes, are great numbers 
of earth mounds, many of them in regular geometrical 
shapes and others that rudely resemble bears, birds, 
snakes, and other animals. Who were the builders 
of these mysterious structures? Once it was believed 
by many that they were some unknown “lost race,” 
distinct from the Indians discovered by the early 
explorers. But today scholars generally hold that the 
“mound builders” and the prehistoric ancestors of the 
American Indians were the same people. They were 
skilful workers in stone, shell, and beaten metal. 

The mounds were evidently the work of many 
different tribes at widely separated periods. Some of 
them served as burial places, others as emblems of 
tribal deities or totems, as places of sacrifice, and as 
defenses in time of war. 


The Cahokia Mound in Illinois, near St. Louis, has 
a great base which covers 17 acres. The mound rises to 
a height of 100 feet. So many mounds once existed 
on the site of St. Louis that it is known as the “Mound 
City.” The Great Serpent Mound in Adams County, 
Ohio, is one of the most famous of the animal form 
mounds. Its serpentine walls are 1,350 feet long. 
Near Newark, Ohio, is a complicated series of struc- 
tures, one of which, a circle with a diameter of more 
than 1,000 feet, is used as the Licking County fair 
grounds. Wisconsin has large numbers of animal 
mounds, including the celebrated Elephant Mound 
near Wyalusing. 

MOUNTAIN ASH. When the early frosts visit the 
mountain woodlands the berries of this American tree 
take on a golden-red and join their lavish display to 
the autumn festival of color. Long after the leaves 
have fallen away, its acid berries cling to the bare 
twigs, brightening the snow-clad hills and furnishing 
food to flocks of birds that winter in the north. The 
winter buds are very showy and swell to a consider- 
able size before bursting in the spring. In the early 
spring the crisp shining foliage appears and this is 
soon followed by dense clusters of small whitish-green 
flowers which exhale a delicate perfume. The moun- 
tain ash does not thrive in the shadow of other trees, 
preferring the more barren spots of rocky slope or 
outstanding crag. The beauty of the tree has made 
it valuable for garden and parking purposes. Planted 
in rich soil, with plenty of light and room, the moun- 
tain ash will grow a trunk often two feet in diameter, 
and with a height of 30 feet. 

The varieties of the mountain ash are many, the 
American species being native from Canada south- 
ward, flourishing especially in the Allegheny highland. 
In addition there is a Western mountain ash, found 
in Canada and the western part of the United States. 
The mountain ash of Europe differs considerably from 
the American species. In Scotland it is known as the 
“rowan tree,” and many legends cluster about it. 

The mountain ash bears no relation to the common 
ash, but gains its name from the resemblance of its 
leaves to those of the ash tree. 

Scientific name of American mountain ash, Sorbus 
americana . Leaves compound, alternate, odd-pinnated, 
bright green above, pale underneath; flowers small, white, 
growing in large flat cymes; fruit, bright red-scarlet berries 
about the size of a large pea, with black spot at apex; bark 
dull brown, almost smooth. 

MOUNTAINS. Although a mountain is usually 
thought of as a peak of land rising to a high level 
above the surrounding country, isolated mountains 
are rare, the peaks being usually but points in long 
parallel ranges which extend for many miles like folds 
or tucks in the earth’s surface. The loftiest mountains 
of the world are arranged with remarkable uniformity 
in two great belts, one constituting a “world girdle” 
and surrounding the Pacific Ocean, bordering four 
of the great continents; and the other extending 
in an east-west direction in Eurasia. The fact that 
mountains occur generally near the borders of con- 
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fcinents suggests that the settling of ocean basins due 
to the shrinking of the earth over a cooling interior 
may have been one cause of their origin. High 
mountains exist also submerged in the sea, many 
chains having been discovered in the Pacific and 
Indian oceans. The highest mountains in the world 
are the Himalayas, the highest peak being Mount 
Everest (29,141 feet). 

Mountain ranges have been formed in several ways: 
(1) All the great ranges are the result of “folding,” a 
gradual upheaval due usually to some great pressure 
on the sides, which bends the rock layers upward like 
an arch. (2) Occasionally the rocks do not bend but 
break, or “fault,” producing mountains which are 
steep and clifflike on one side, with gentle slopes on 
the other, like many in western North America. (3) 
Many mountains (for example, Pikes Peak) owe 
their existence to the gradual work of rivers in dis- 
secting a plateau, leaving the hard rocks standing in 
bold relief. (4) Volcanic cones are formed by lava 
eruptions (see Volcanoes). In the formation of many 


to which they often give rise on one side by causing 
the winds to drop most of their moisture before 
passing over them. On the other hand, however, 
they are the source of the great rivers which develop 
plains, and they furnish many valuable minerals. 
Lofty mountains have been almost as effective as 
the oceans in serving as barriers to the movement of 
men and animals and the spread of plants. No rail- 
way has yet been laid across the Himalayas, which 
for ages separated India and China from each other; 
and until 1910 no railway crossed the Andes. The 
Appalachian barrier helped to confine British colonies 
to the seaboard for 150 years; the Pyrenees shut off 
Spain from Europe so completely that it is often said, 
“Africa begins at the Pyrenees”; and for centuries 
the Alps acted as a barrier between Italy and Ger- 
many. Because of this separating tendency, and the 
protection which they afford from invasion, moun- 
tains frequently serve as political boundaries. (See 
also Physiography, and separate articles under the 
names of different mountains.) 


WASHINGTON’S HOME AT MOUNT VERNON 



This is the famous mansion overlooking the Potomac River where George Washington lived and where he lies buried Thousand* 
y ear Pilgrimage to this most venerated of America’s historic relics. The estate was orieinallv called 

Little Hunting Creek Plantation, but was named Mount Vernon by Lawrence, Washington’s half-brother, in honor of his former 
Admi ral Edward Vernon. George Washington had the original villa enlarged ^into the present mansion house and 
planned and superintended the construction of outbuildings and the adornment of the grounds. Many of the trees now growing on 
the estate were planted by Washington, Franklin, Jefferson, and Lafayette. & 

Mount VERNON, Va. Any American citizen who 
is asked today what he considers the most interesting 
historic spot in his country will likely reply, “Mount 
Vernon,” the home and the burial place of George 
Washington. On a high bluff overlooking the Poto- 
mac River, 15 miles below Washington, we may still 
see this delightful old mansion-house, built of wood 
but painted to resemble stone. Inside you will find 
the rooms much as they were in Washington’s time; 
for when the Mount Vernon Ladies' Association, in 
1859, bought 200 acres of the old estate, including. 


mountains all four processes have had a part. As 
soon as mountains begin to rise, erosion commences 
and continues until they are worn down to a plain, 
unless they are again uplifted. All lofty mountains, 
like the Rocky Mountains or American Cordilleras, 
are comparatively young. The Appalachian moun- 
tains are in a mature stage, and the Laurentian 
Plateau, which has been worn down almost to a 
plain, has reached old age. 

Mountains greatly decrease the habitable area of 
land by their own ruggedness, and also by the aridity 
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The Great Plantation that Was 



mouse] 


the house, they undertook to restore it to the condi- 
tion in which it was when “the Father of his Country” 
was alive. Much of the furniture, especially that in 
the library and in Washington's bedroom, is the 
furniture which he used; and in 
the other rooms, where the Asso- 
ciation was unable to buy back the 
same furniture, they purchased 
articles of the same kind. The 
coach in the coach-house, for ex- 
ample, is not the one that Wash- 
ington used in visiting neighboring 
planters, but it was built by the 
same man and is exactly like the 
one Washington owned. The 
grounds and the gardens surround- 
ing the house are just as they 
were laid out by Washington, and 
some of the trees were planted by 
his own hand. 

But although the house and the 
home grounds are the same as 
they were at the beginning of the 
19th century, the princely estate 
that was attached is gone. Then 
Mount Vernon was a plantation 
of more than 8.000 acres, instead 
of the 200 acres which it now in- 
cludes. The division into five 
farms, however, was made in 
Washington's time. The part we 
know as Mount Vernon was then included in the 
“Mansion-House Farm,” and on this were the house 
of the owner, quarters for the slaves, the butler's 
house, and the spinning house. On each of the other 
farms were “an overlooker's house,” quarters for 
slaves, barns and stables; and on one of the farms 
was the old fishery and the ferry to the Maryland 
side of the Potomac. 

At first Washington, like most Virginia planters, 
was engaged in tobacco raising; but he soon dis- 
covered that this crop exhausted the land too much, 
and so turned to a variety of crops. Each year some 
of the land was allowed to “lie fallow,” or remain 
idle to restore its fertility, for scientific rotation of 
crops was little understood either by Washington or 
his neighbors. On the whole, though his estate was 
large, it did not yield Washington a great return. 
MOUSE. Here are some verses about the mouse 
you may not know: 

All dressed in gray, a little mouse 
Has made his home within my house; 

And every night, and every morn, 

X say, “I wish that mouse were gone." 

But why? A quiet soul is he 
As anyone may wish to see. 

My house is large, my hearth is wide, 

There’s room for him and me beside. 

Ah! yes; but when the lights are out 
He likes to slyly creep about, 

And help himself to what he sees, 

Without once saying, ‘‘If you please." 


Perhaps we shouldn't mind it so much if the little 
unmannerly rogue were alone, but the mouse is a 
social animal and likes to have his family with him. 
His family is not only large but it constantly in- 
creases at a surprising rate. Mice 
breed about six times a year, and 
there are about six baby mice in 
a litter; and the young mice breed 
when they are four months old. 
Therefore, if a pair of mice enter 
a home and have good luck and 
no deaths in their family, under 
normal conditions they increase in 
a year to 434, and at the end of 
the second year they number 
65,778. 

The house mouse was a native 
of Asia, but it is now found in 
every part of the world, wherever 
human beings have their habita- 
tions. It is everywhere hunted 
for the harm and mischief it does, 
but it fi ourishes nevertheless. The 
harm it does amounts to millions 
of dollars each year. It not only 
helps itself to our food, but it de- 
stroys or damages books, pictures, 
clothing, and furniture. 

Field or meadow mice (some- 
times called “voles”) are larger 
than the house mice and more 
harmful but less widely distributed. They feed on 
grass, grain, fruit, and vegetables. Some seasons, for 
reasons that are not well understood, they increase 
abnormally and appear in such numbers that they 
overrun and destroy entire crops of grain, clover, or 
alfalfa. They also damage trees, shrubs, and flowers 
by gnawing the roots and bark. Large orchards are 
sometimes completely destroyed by them. Nurseries, 
vineyards, and berry plants are frequently damaged, 
and sometimes completely destroyed by mice. 

Several species of mice are peculiar to the South, 
such as the harvest mouse, the rice-field mouse, and 
the grasshopper mouse. The latter is a beneficial 
form, as it lives almost entirely on grasshoppers, bugs, 
worms, and other mice. 

One of the most interesting members of the mouse 
family is the Scandinavian lemming, which is remark- 
able for its habit of periodically migrating in vast 
swarms (see Migration of Animals). 

Mice represent the smallest members of the great 
family known as rodents, or gnawing animals. They 
are harmful because of their numbers and their rapid 
increase. Fortunately they have many natural 
enemies — hawks, owls, crows, and shrikes, and cate, 
weasels, minks, skunks, foxes, coyotes, and bears. 
The great Alaskan bears spend much of their time 
during the summer hunting meadow mice. Scientific 
name of house mouse, Mus musculus; of meadow 
mouse, Microtus pennsylvanicus. 


HIS FAVORITE FOOD 



Mr. Mouse has been disturbed while 
dining upon cheese. He looks harmless 
enough, doesn’t he? Yet he does an 
enormous amount of damage. 
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MOZAMBIQUE 


A Gateway to Gold 



The “great grey-green, greasy Limpopo,” of Kipling’s tale, is a real river that flows through 
Mozambique. It is often called the Crocodile River, but the hippopotamus is also at home here. 


MOZAMBIQUE ( mo-zam-bek '). More than four cen- 
turies ago the Portuguese explorer Vasco da Gama 
sailed around the south of Africa and discovered this 
region on the southeast African coast. His reports of 
its gold trade led Portugal to send a fleet to establish 
its power, and ever since Mozambique (also called 
Portuguese East Africa) has been a Portuguese posses- 
sion. Yet this immense colony — larger than the state 
of Texas, larger than any European country except 
Russia, and nearly nine times as large as its mother 
country — is still largely undeveloped, and the natives 
live much as they did four centuries ago. 

Why has there been so little progress? One reason 
is that the climate of the swampy coast lands is un- 
favorable to white people. Lying south of the equator 
— about 700 miles distant in the north and 1,800 miles 
in the south — Mozambique has a coastal climate vary- 
ing from tropical to subtropical. The moist heat of 
the summer months, November to April, is depressing 
and enervating. Still worse is the mosquito period 
which follows, bringing malaria and other fevers. The 
uplands and plateaus of the interior are more health- 
ful, but the Portuguese have lacked capital for their 
development, and government. policy has not favored 
colonization. 

The country’s chief importance is as a gateway to 
British colonies — Tanganyika to the north, and Nyasa- 
land, Rhodesia, and the Union of South Africa to the 
west and south. The world’s richest gold fields, center- 
ing in Johannesburg, find their chief route to the sea by 
way of Mozambique’s capital, Lourengo Marques. A 
railroad connects these two cities, which are only about 
300 miles apart. Beautifully situated on Delagoa 
Bay, Lourengo Marques looks much like a European 
city. Its population of some 45,000 is about one-fourth 
white. Beira (population, about 25,000), on the Bay of 
Sofala, is the terminus -of a railway to Rhodesia. The 
city of Mozambique, the former capital, built on a 
coral island, is not so important as it once was. 

Climate and soil are in general suited to agricul- 
ture, but only a small fraction of the province is 
under cultivation. This is due in part to the tsetse 
fly, which makes it impossible to keep horses and cat- 
tle. Enough sugar is raised to supply most of the 


needs of Portugal. Corn, cot- 
ton, coconuts, citrus fruits, 
sisal, rice, and tobacco are 
also grown; but the total 
value of exports is small. 
Mangrove forests along the 
coast yield bark for tanning 
leather, and there are val- 
uable hardwoods. 

Gold, silver, tin, and coal 
are mined to some extent. The 
many remains of ancient gold 
workings lead some to believe 
that the biblical land of Ophir 
where Solomon obtained gold 
was in this region. 

In October, before planting grain, the native burns 
a patch of grass and timber. When a piece of land 
proves unproductive, another is burned over. This 
wasteful method results in deforestation of large 
tracts. The gardens are usually cared for by the 
women and children. Only the crudest implements 
are used — the machete, which is a stout, swordlike 
knife, and a short-handled hoe used as a plow. 

The villages are clusters of mushroom-shaped huts 
woven of grass or reeds. Both men and women wear 
only a few yards of cloth wrapped around the body. 
Corn and sorghum are the staple diet. The women 
pound these grains in a mortar, then rub the coarse 
meal between two stones. 

The flour is boiled to make 
a sort of porridge. Fish, 
vegetables, and fruits add 
variety to the diet. 

The natives are chiefly 
of Bantu stock. They vary 
in color from extremely 
dark to comparatively light, 
probably because of the ad- 
mixture of Arab and Euro- 
pean blood. They are a 
sturdy people, primitive 
and superstitious, but not 
vicious. 

Mozambique has an area of 
nearly 300,000 square miles 
and a population of about 
4,000,000, of which the whites 
are less than one per cent. 

The coast is 1,380 miles long, 
almost as long as that of 
California. The interior moun- 
tains rise as high as 8,800 
feet. Many rivers flow to the 
sea, the largest being the 
Zambezi and the Limpopo. 

Crocodiles haunt their banks; 
there are hippopotamuses and 
rhinoceroses in the swampy 
lowlands, and elephants, leop- 
ards, and other wild animals 
in the forests. (For maps, see 
Africa; East Africa.) 
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Mozart ( mo'tsart ), Wolfgang Amadeus (1756- 
1791). A winning child genius, petted by sovereigns 
and princesses, a brilliant youthful composer, ac- 
claimed by his peers as “the musician of musicians” 
and “the only musician in the world” — the artist- 
drudge of a penurious emperor, harried by debt, 
privation and overwork to an un- 
timely death, and allowed through the b cn 

cold neglect to go unattended to a 
pauper’s grave — such were the 
strange contrasts in the life of the 
“divine” Mozart. 

He was born at Salzburg, Austria, 
where his father was musical director 
for the archbishop. At the age of 
three he displayed such interest in 
the music lessons of his elder sister 
that the father, a thorough musician, 
began to give the boy regular daily 
lessons. When five he not only 
played the harpsichord well, but also 
had composed a number of short 
pieces. When seven years old he 
went with his family on an extended 
musical tour. He was a very sweet 
innocent child. When he slipped on 
the polished floor of the emperor’s 
castle in Vienna and was picked 
up by beautiful Marie Antoinette, 
later . queen of France, he said: 

“You are very kind; when I grow 
up I will marry you.” Everywhere 
he won great applause by his organ 
and violin playing. From Paris he 1 
was taken to London, where his 
playing amazed all who heard him. vi°oiin^the 1C yi< 

During his stay of over a year in his T ^ y 

England he composed 10 sonatas sculptor Barnas st 
for the clavier (an early form of the bourg Mus< 

piano) and violin, six of which were published. 

When 13 years of age Mozart was taken to Italy 
and for two years traveled from city to city, giving 
concerts. In Rome he was taken to the Sistine 
Chapel to hear a famous musical composition of 
which no copy had ever been published. After hear- 
ing it once Mozart was able to mite it out entirely 
from memory. 

While in Rome the pope conferred upon him the 
Order of the Golden Spur, making him, at 13, a 
“chevalier” or knight. When in Milan he composed 
an opera which was so popular that it was sung for 
20 nights in succession. After his return to Salzburg, 
Mozart was twice recalled to Italy to direct his com- 
positions for special occasions. 

For the next 13 years he gave concerts and com- 
posed. The list of his compositions is very long, 
including operas, symphonies, masses, and other forms 
of sacred music, besides numerous smaller pieces. 

At the age of 26 Mozart married. During the next 
five years some of his finest compositions w : ere pro- 
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The young musician is shown here with 
his violin — the violin with which he 
played his way into the hearts of all 
Europe. This statue by the French 
sculptor Barrias stands in the Luxem- 
bourg Museum in Paris. 


duced, including ‘The Marriage of Figaro*, and ‘Don 

Giovanni’, two of his finest operas. But although 

these were received with the greatest enthusiasm, the 

financial recompense to Mozart was comparatively 

small. The emperor appointed him to a position at 

the Austrian court, but the salary was low. His wife 

_ _ , _ _ was extravagant and a poor busi- 
M OZART itv/t i r 

ness manager and Mozart found it 

demanded all his powers to keep his 
growing family from want. To 
help out he took pupils and pro- 
duced numerous compositions, all 
the while filling his post at court. 

Under the strain his health began 
to break. During the year 1791 he 
was engaged on three of his great- 
est compositions. Besides two 
operas, he had received a com- 
mission to compose a requiem or 
funeral service, the purpose of which 
was kept secret. The mystery sur- 
rounding the order made a strange 
impression on Mozart, for in his 
weakened condition he became con- 
vinced that it was his own death 
dirge that he was composing. 

Such it proved to be, for just be- 
fore it was finished the busy bril- 
liant life of Mozart ended, 
apparently from typhus fever. There 
were debts, and there was no money. 
His wife was ill, and no friends 
came to aid. So his body w r as hastily 
buried in a pauper’s grave in one 
of the cemeteries of Vienna. • 
n S with n which W he 0f Mozart ’s operas the ‘Magic Flute' 
the hearts of all is perhaps his best. Of his many sym- 
e by the French phonies the one known as the ‘Jupiter’ 
m S in n paris. Xem " s y m Pk° n y is by many considered the 
finest, and is so masterly it is difficult 
to believe that it was composed in 15 days. His quartets 
are equaled only by those of Haydn and Beethoven. His 
sacred music is churchly and beautiful. The ‘Requiem’ is the 
greatest of its kind, and has been used in the funeral services 
of innumerable musicians. 

Mudfish. “Can a fish live out of water?” “No,” 
says the “man in the street.” Then the keeper of 
the New York Aquarium opens a package he has just 
received from far-away Africa, and finds inside a ball 
of dried mud. It is hard to crack open, so he drops 
it in one of his big fresh-water tanks. The mud 
melts away, and suddenly, out of the black mass, a 
long lively, eel-shaped creature uncurls, stretches, 
and swims happily away, looking for food! 

Scientists call this fish Protopterns annedans. The 
negro boys in his native land probably have a shorter 
name for him; but he has not yet been naturalized 
in America or England, so w r e give his family title of 
African “mudfish” or “lung-fish.” He has a close 
relative living in the South American river swamps, 
called by the Indian natives lolach; and a more 
distant cousin in Australia, called barramunda . 
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These three fish are At the left is the Barramunda, the third living member of the Lung- l un£ r S +o breathp at thp 
i i , vnV , „ iq fish order, the Dipnoi. He lives in Australia, and you can often tell U LU UlLdine ai me 

wnar narurausis can when he is breathing at the surface, because of the grunting noise Surface, making a grunt- 

ana ph^(Yn^ c ^rn c: ^ ,, thatiQ „ makes. At the right is another oddity of the fish world — the * 4 - 1 

anacnromsms mao IS, “ mu d skipper,” or East Indian Goby. He well deserves his nick- m £ HOlSe audible at long 

they are survivals from name, for he often climbs out upon a convenient log or upon the , distances All of thpqp 
_ _ j _ sh ° re and hops about on those front fins of his, hunting through the ^Stances. JUL 01 mese 

an earlier day, now long ^ weeds for insects. fishes have front and 

out of date. When the ~ “ '~| back fins that resemble 

world was several million __ somewhat in their bone 

years younger than it is s ^ ruc ^ ure ^ le four i e g S 0 f 

today, this family of ' — * — *j=~ ' lizards and frogs. They 

water creatures was very . ‘ p are probably survivors of 

large, but these three : ' -Si® a race of creatures half- 

widely scattered species r ' ' way between the true 

are now the only living : - 7 fish and the newt or 

members. Besides the salamander. Although a 

gills with which all fishes .. **'& %/*** A _ l '* SL*. . ;fg number of other fishes 

breathe under water, have some lung-breath- 

these fishes have lungs, p . * T, X* ing power, they are not 

which they use when their h. A- ' -* . /' properly classed as lung- 

native swamps dry up m This Four-Eyed Fish is in some ways the queerest of all. Do you fishes. 

summer, or when the . his eyes are divided? The upper half is for peeing things Anothpr contradiction 

, f , . . rni m . the air, and the lower half for seeing things under water, for -rmotiier cuntrauiotion 

mud gets too thick, i-he this fish swims with his head half out, ready to jump after any to the everv-dav rule that 
African and South Amer- flying insect or dive after any water bug. figh ^ ^ ^ q{ 
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African and South Amer- nymg mseci or aive 

ican lung-fishes build mud cells for themselves, and they 
can then be dug up and shipped long distances in these 
“cocoons.” They are usually 12 to 18 inches long. The 
barramunda of Australia grows much larger, some- 
times reaching a length of six feet or more. He does 
not build a permanent summer cell, but uses his 


water is the “mud-skipper” or goby of East Indian 
rivers. He is a tiny creature, with front fins devel- 
oped h'ke the flappers of a seal, who comes out on 
shore and hops about, hunting through the weeds 
for small insects, which he devours greedily. Then 
again there is the Jour-eyed Jish of tropical America, 
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MULBERRY 


so-called because his eyes are divided into two parts 
— the upper lens suitable for sight in the air, the 
lower for use in the water. He swims half in and 
half out of water and is able to see 
insects above or below the surface. 

When alarmed, this fish will skip 
like a grasshopper, two feet or 
more at a jump. 

Another strange fish of this 
group is the Alaskan blackfish, 
which sometimes reaches a length 
of eight inches. He dwells in the 
swamps, and his vitality is great. 

It is said that, after being frozen 
for weeks in baskets and then 
thawed out, he is as lively as ever. 


“FISHING” WITH A CHISEL 
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Inside that hard ball of mud is an African Mudfish. He has come 
all the way to America in this curious house. When the man gets 
him chiseled out and puts him in water, he will uncoil himself and 
swim away as lively as you please! The picture below shows just 
what he looks like after he has been let out. In his native home 
this Mudfish rolls himself up in this mud ball during the dry weather 
and waits for the rainy season to melt away his prison walls. 


All who love mountains loved John Muir, for never 
had mountains a truer friend than he. It is largely 
because of him that the Yosemite and the Sequoia 
National parks were founded. For 
ten years he lived thus alone in the 
Sierra Nevada Mountains study- 
ing the rocks, the glaciers, and the 
forests, and only coming back to 
civilization at intervals when 
necessity demanded it. He dis- 
covered 65 separate glaciers and 
mapped out all the upper plateau. 

He made several trips to Alaska, 
discovering Glacier Bay and Muir 
Glacier, and was a member of the 
Arctic expedition that searched 
for the De Long party in 1878. 
He also traveled in the Caucasus, 
Siberia, Manchuria, Japan, India, 
Egypt, Australia, and New Zea- 
land. Born at Dunbar, in Scot- 
land, he had come to America at the age of 11 
and adopted the United States as his country. 
Four years were spent as a student at the Univer- 
sity of Wisconsin, and he received honorary 
degrees from Yale and the University of Cali- 
fornia. Through his writings he awakened an 
interest in his beloved Sierras and carried some 


of their charm to thousands of readers. 


Among the North American mudfishes are the 
mud-minnows, the mummichog (who belongs to the 
killifish family), and the bowfin, which is common 
throughout the central part of the United States. 
All have the faculty of living happily in mud and can 
survive a long time out of water. 

Scientific names: African mudfish, Protopterus annectans; 
lolach, Lepidosiren paradoxa; barramunda, Neoceratodus 
forsteri ; mud-skipper, Periophthalmus koelreuieri; Alaskan 
blackfish, Dallia pectoralis. The first three make up the 
lungfish group of fishes, Dipnoi. 

MUIR, John (1838-1914). Evening had fallen in 
the high Sierras, shutting out the clustering snow- 
peaks and the jutting domes of glaciated rock. The 
stars were very bright and very near. A little band of 
campers sat around their fire in the cold of a mountain 
night, 50 miles from the nearest village. Suddenly 
beside them appeared a stalwart middle-aged man, 
with a great beard and deep far-seeing eyes. He 
carried on his back a single blanket and the scantiest 
food. It was John Muir, the great naturalist and 
explorer, on one of his lonely expeditions. 

Half the night the campers sat around their little 
fire, fascinated, listening to strange tales of the moun- 
tains and of distant lands, told with a wealth of 
understanding in a soft Scotch burr. In the morning 
when they awoke John Muir had gone, vanished into 
the mountains from which he came. 


Among his chief works are: ‘The Mountains of Cali- 
fornia’ (1894) ; ‘Our National Parks’ (1901); ‘My First 
Summer in the Sierra’ (1911); ‘The Yosemite’ (1912); 
‘Story of My Boyhood and Youth’ (1913), 

Mulberry. Without the mulberry tree we should 
have none of the exquisite silks of commerce, for the 
silkworm does not thrive or produce the finest quality 

of silk filaments for 
its cocoon unless it 
has as its food the 
tender leaves of the 
white mulberry 
tree. Mulberries 
are found in the 
temperate regions 
of both the Old and 
New World and are 
cultivated for silk 
growing, for the 
fruit, and as orna- 
mental trees. There 
are three well- 
known species, red, 
black, and white, 
named from the 
color of the fruit. 

The white mul- 
berry, the silkworm 
mulberry, is a native of China. It was brought to 
America when the early colonists attempted to raise 
silkworms. Though they failed to establish the silk- 
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worm culture as an industry, the white mulberry 
trees they imported have developed into some of the 
leading fruit varieties of North America. The chief 
centers of mulberry cultivation and of silk growing 
are China, Japan, India, France, Persia, and Turkey. 

The black mulberry, the fruit-bearing mulberry of 
Europe, is not grown to any extent in the United 
States, though it has been known since earliest an- 
tiquity. It was introduced to Europe, it is believed, 
from Persia. Its large, dark purple, almost black 
fruit, which looks like a long slender blackberry, is 
very juicy and delicious. 

The red mulberry, a native of North America, has 
fruit of a pleasing tartness, which relieves the sweet- 
ness characteristic of the fruits of all mulberry trees. 
In some parts of Europe this tree is cultivated in 
preference to other kinds because of its hardiness. 
None of the mulberries are planted extensively in 
North America, however, because the fruit is too soft 


to market. In some of the western United States the 
Russian mulberry, a variety of the white, is planted 
as a windbreak. Some varieties are cultivated for 
their ornamental forms, the most popular in America 
being the weeping mulberry, a lawn tree whose slender 
branches droop to the ground. 

A member of a closely allied genus is the paper 
mulberry, the bark of which is used for making pa- 
per in Japan. The islanders of the Pacific also 
make a fabric called “tapa cloth” from it by soak- 
ing the bark, removing the outer layer, and then 
laying the remainder on a smooth table and beating 
it until it has the required thinness. 

Scientific name of white mulberry, Morus alba ; black 
mulberry, Morus nigra ; red mulberry, Morus rubra . The 
trees are small, the red mulberry, the largest species, only 
occasionally reaching a height of 60 feet. The leaves are 
interesting because they are so variable. Even the same 
tree may bear leaves of several forms, while different trees 
of the same species show strong individual shapes. OSee Silk.) 
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LEARNING MULTIPLICATION — A Simplified Method 



"TV /T ULTIPLICATION. When a grocer counts eggs 
IV1 three at a time, he says to himself, 3, 6, 9, 12, 15, 
18, 21, 24, etc. Each of these numbers is called a 
multiple of 3. He is adding three at a time, and the 
total is made up of threes. 

When a carpenter measures a board with a two-foot 
rule, he names the multiples of 2 in succession — 
2, 4, 6, 8, 10, 12, 14, etc. — until he reaches the end. 
He is counting by twos, that is, by multiples of 2. . 

A boy who has 6 nickels may count his money by 
naming the multiples of 5 until he reaches 30 (5, 10, 
15, 20, 25, 30), or he may “short-circuit” the count- 
ing by remembering that 6 fives are 30. 

Finding the sum of a number of equal numbers is 
called multiplication . 

When a girl thinks 4 weeks = 28 days, she is 


multiplying. To multiply 7 by 4, she must remember 
the sum of 4 sevens (7+ 7+ 7+ 7). The number 
multiplied or repeated is called the multiplicand . 
7 is the multiplicand in this example. The 
number of times that the multiplicand is repeated is 
the number called the multiplier; 4 is the multiplier 
in this example. 

Harry counts 10 ranks of soldiers marching 4 
abreast. If he knows the multiplication table 
(Fig. 1), he can short- 
en the process by 
saying 10 X 4=40. 

If he should forget 
what 10 X 4 equals, 
what are the multi- 
ples that he must 
say to find the sum 
of 10 fours? 4+4 
+4+4+ 4 + 4 + 4- 
+ 4 + 4 + 4 = what 
number? What 
number is the multi- 
plicand in this 
problem? 

The number 
resulting from mul- 
tiplying is called 
the product; 40 is the 
product of 4 and 10. 

multiplicand 6 
multiplier 5 
product 30 

Products of large 
numbers are found 
by calculating. To 
calculate readily the learner must commit to memory 
the elementary products shown above. 
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Eliminate the combinations in lighter type because 
2X3 = 3X2, 2X4 = 4X2, etc., so the combinations 
in black type give all the variations necessary. 
Forty-five combinations remain. Repeat oftenest 
the last four lines (ten combinations in all), as they are 
the most difficult, viz : 

6X6 6X7 6X8 6X9 
7X7 7X8 7X9 
8X8 8X9 
9X9 

This table is usually known as the multiplication 
table. The facts it summarizes may be more easily 
remembered if studied in connection with drawings 
or other constructive work. 

Developing the Multiplication Table 
Cut 100 one-inch squares of paper. Lay them in 
rows as shown in Fig. 2. 



1. Count the squares by rows — 10 at a time — 
thus: 10, 20, 30, etc. 

2. How many squares in 3 rows? 7 rows? 5 rows? 
9 rows? 4 rows? 

3. Edwin has 8 dimes. How many cents has he? 
6 dimes = how many cents? 8X10 = how many? 
10X10? 2X10? 5X10? 

4. Copy this table and fill the blanks : 

1X10= 6X10 = 

2X10= 7X10 = 

3X10= 8X10 = 

4X10= 9X10 = 

5X10= 10X10 = 

5. Lay squares in rows of 5; count them by fives. 

6. Lay 5 rows of 10 squares each. Lay 10 rows 
of 5 squares each. How many squares in each group? 

7. Compare 10X5 with 5X10. Fill the blanks: 

50 = X5 = 5X . 

8. Cut two strips of paper each 10 inches long and 

1 inch wide (Fig. ‘3). 2 X 10 = what number? 

Cover these strips with inch squares by placing 2, 
then 2 more, etc . How many twos = 20 ? 


22 . 2,22 22.222 

Fig. 3 

Finish the table by filling the blanks : 

1X2= 3X2= 5X2= 7X2= 9X2 = 

2X2= 4X2= 6X2= 8X2= 10X2 = 

9. Lay 2 rows of 9 squares each. 2X9= what 
number? Find this number by counting the squares 
by twos. 

10. Add: 

123456789 10 

123456789 10 


Complete : 

2X1= 2X3= 2X5= 2X7= 2X 9= 

2X2= 2X4= 2X6= 2X8= 2X10= 

11. Lay squares to show 10 threes. Count 30 by 
threes. Complete the following table of threes to 
10X3: 

1X3 = 3 3X3 = 9 

2X3 = 6 4X3 = 12 

12. Show with squares that 3X6 = 6X3; 3X7 = 
7X3; 3X8 = 8X3; and 3X9 = 9X3: 

13. Complete the following statements by filling 
the blanks: 

3X6= 3X7= 3X8= 3X9 = 

14. Add: 

12345 6789 10 

123456789 10 

123456789 10 

15. Lay squares and develop the tables of 4 thus: 

1X4=4 4X1=4 

2X4 = 8 4X2= 8 

3X4 = 12 4X3 = 12 

4X4 = 16, etc. 4X4 = 16, etc. 

16. In the same way make tables of 5; 6; 7. 

17. How many squares on a checkerboard (Fig. 4)? 
Count one row. Count the number of rows. Count 
the black squares by fours. Count the white 

squares by fours. Add 

32 and 32. Show that j 
8X8 = 64. 

18. Count 32 by 
eights. Show that 5X8 
= 8X5. Count 48 by 
eights. 

19. Show the prod- 
uct of 7X8. 

Solution: 5X8=40 

2X8 = 16 ] 

7X8=56 

20. Count 64 by eights. Fl £* 1 2 3 4 5 6 7 8 

21. Develop the table of nines. To count by 
nines, add 10 each time and subtract 1. 

2X9= 9 + 10— 1 = 18 
3X9 = 18+10-1 = 27 
4X9 = 27+10-1 = 36 
5X9 = 36+10-1 = 45 
6X9 = 45+10-1 = 54: etc. 
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09 

— 90 

18 

— 81 

27 

— 72 

36 

— 63 

45 

— 54 


1. 

Solution: 


First form: 
12 
12 

24 Sum 

Answer: 2X12 = 24. 


2 2X1 ten =2 tens. 

24 Product 
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Fig. 5 

2. Find 2X20. 2X30. 

Solutions : 2X2 tens = 4 tens. a 2 times 3 tens = 6 tens. 

3. Find 2X27 (Fig. 6). 

Solution: 

27 2X7 = 14 = 1 ten and 4 ones. 

2 2X2 tens + 1 ten = 5 tens. 

54 2X27 = 54. 

or; 2X7 =14 

2X20 = 40 
2X27 = 54 
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Fig. 6 

Accuracy and speed in multiplication are acquired 
in these ways: (1) By mastering the “fundamental 
facts ” in tables; (2) by computing with as few words 
as possible in mind; (3) by writing numbers in 
straight rows and columns; (4) by forming the habit 
of testing the correctness of all answers. 

As an illustration of how few words it is necessary 
to have in mind, the following problem may be used. 
In multiplying 9 by 4, think “36.” In multiplying 
279 7 by 4 and adding 3, think “28,” “31.” In 

i multiplying 2 by 4 and adding 3, think “8,” 

1116 “ii.” 

In writing the partial products be careful to keep 
713 units under units, tens under tens, and so 
on. This is particularly important in mul- 
tiplying by a number in which one or more 
zeros occur, as in the accompanying example. 
The tests used commonly to determine 
of a product are: (1) Repeat- 


402 
1426 
2852 
286626 

the correctness 
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Notice how the multiples of 9 are paired in 
the table at the side. Observe the table 
closely and tell all you can about the 
order of the figures, the sum of the fig- 
ures in each number, etc. 

Complete the table below: 

1X9 = 9 3X9 = 27 

2X9 = 18 4X9 = 36 

22. Show that 3 — 3 3 *-{— 3 ~ 3 — 5“j-5-|“5. 

23. ^ Show that 5 X 9 = 9 X 5 ; that 8 X 3 - 3 X 8. 
Principle. The multiplicand and multiplier can ex- 
change places without changing the product. 

Multiplying Numbers Greater than 10 

Examples: 

Find 2X12 (Fig. 5). 

Second form: 

12 2X2=4 


ing the operation; (2) changing the position of the 
multiplicand and multiplier and multiplying again; 
(3) dividing the product by either the multiplicand 
or multiplier. In either case the quotient should 
be the other factor. 

To save time in multiplication it is convenient to 
know the following short cuts: 

To multiply by 10, annex a zero to the multiplicand. 

To multiply by 100, annex 2 zeros to the multiplicand. 

To multiply by 1000, annex 3 zeros to the multiplicand. 

To multiply by 25, annex 2 zeros and divide by 4. 

To multiply by 50, annex 2 zeros and divide by 2. 

To multiply by 124, annex 2 zeros and divide by 8. 

To multiply by 16§, annex 2 zeros and divide by 6. 

To multiply by 33 annex 2 zeros and divide by 3. 

Can you invent a short way of multiplying a num- 
ber by 11? By 99, using subtraction? 

The accompany- 
ing drill chart will 
help fix in your 
mind the facts of 
the multiplication 
table. Draw it upon 
your blackboard, or 
upon a large sheet 
of paper, place a 
number in the cen- 
ter for the multipli- 
eand, and give 
quickly the product 
as someone points 

now to one multiplier and now to another, 
the multiplicand from time to time. 

Curiosities of Multiplication 

Many strangely symmetrical tables have been developed 
by students of mathematics. One of the most interesting 
is that which results from the multiplication of numbers 
consisting entirely of l’s. 



Change 


1 XI 
ll X ll 
ill X 111 
nil X mi 
mil x mil 
linn x min 
1111111 X 1111111 
11111111 x nnnn 
111111111 X 111111111 = 


i 

121 

12321 

1234321 

123454321 

12345654321 

1234567654321 

123456787654321 

12345678987654321 


From this we can form a mechanical rule for the formation 
of such products: To multiply a number composed entirely 
of l's by itself, write the number which represents the sum 
of the digits in one factor (which, in order that the rule shall 
hold, must be less than 10), and symmetrically to the left 
and right of it, write the digits less than that one, in natural 
decreasing order. For example, to multiply 11111 by 11111, 
write 5, the number of digits in either factor, and sym- 
metrically to the right and left of it, the natural decreasing 
order of digits less than 5, i. e., 4, 3, 2, and 1, which give 
the product 123454321. 


Other interesting tables are these: 

7X7 

= 49 

67 X 67 

= 4489 

667 X 667 

= 444889 

6667 X 6667 

= 44448889 

etc. 

9X9 

= 81 

99 X 99 

= 9801 

999 X 999 

= 998001 

9999 X 9999 

= 99980001 

etc. 
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MUMMY. In the great museum of Egyptian an- 
tiquities at Cairo, throngs of curious sightseers daily 
look into the very faces of the pharaohs and nobles of 
Egypt who ruled from 3,100 to 3,500 years ago. 
Thousands of such mummies or embalmed bodies 
have been taken 
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Munich is famous for its fine buildings, and the broad Neuhauser Street which 
we see in the picture has a very modern air. In the background is the Karlstor, 
one of several old city gates which still remain, though the old city wall is torn 
down. At the right is the Oberpollinger department store. 
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Then the shrouded mummy was usually placed in two 
cases of cedar, or of a sort of papier-mach6 made to 
fit the corpse. The inner case was plain, but the 
outer one was often covered with elaborate paintings 
and hieroglyphs telling of the life and various deeds 
of the deceased. A molded mask of the dead or his 
portrait on linen or wood sometimes decorated the 
head end of the case. This double case was placed in 
an oblong coffin and deposited in a sarcophagus. 
The bodies of the poor were merely dried with salt 
and wrapped with coarse cloths. Sacred animals — 
lions, dogs, crocodiles, birds, fishes, and even insects — 
were also mummified, and now and then whole shelves 
are unearthed filled with embalmed cats who centuries 
ago probably caught mice around the temples of Egypt. 

The Egyptians surpassed in this art of preserving 
the body in a lifelike condition, but mummy making 
was practiced also in Peru and Mexico. The oldest 
mummy known to exist is supposed to date from 
about 3000 b.c. (See Egypt.) 

MUNICH (mu'nlk), Germany. The “Athens on the 
Isar” is the name the people of Munich love to give 
to their city of palaces, museums, and parks, situated 
on the Isar River, and the capital of the former king- 
dom of Bavaria. There are, indeed, few modern 
cities which come nearer to the artistic ideals of 
ancient Athens. 

Most great cities owe their fame to advantage of 
location, or to some fortunate accident of history, but 
the greatness of Munich (German “Miinchen”) is 
largely the result of one man’s deliberate policy. 


IN THE HEART OF MUNICH 
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Early in the 19th century, King Ludwig I of Bavaria 
decided to make his capital one of the leading art 
centers of the world. He succeeded in doing so, at 
enormous cost, after years of planning and labor on 
the part of leading architects, sculptors, and collectors. 

The broad streets 

OF MUNICH the city today 

are lined with 

i j, /,jy rvforf beautiful buildings 

it world’s most fam- 

l/jk '• *r ous structures. And 
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street (the New Pinakothek) are exhibited those of our 
own day. Weapons, household utensils, and other 
articles from the Stone Age to the present time are 
arranged in chronological order in the Bavarian 
National Museum, each room of which is built to 
harmonize with the period it represents, and to illus- 
trate the march of progress through the centuries. 
At the Bavarian National Theater, famous musicians 
may be heard each night rendering the music of the 
great composers. The National Library contains 
30,000 rare manuscripts, and 1,300,000 printed vol- 
umes. The university, the academy of science, and 
the schools of music and painting attract students 
from all parts of the world. 

All this was the creation of King Ludwig. Before 
his reign Munich was a second-rate town, while 
today it ranks among the first cities in Germany. 

But the presence of so much classic art and solid 
learning has not made Munich a solemn city. Its 
people have long been renowned for their carefree 
gaiety, and during the carnival season, just before 
Lent, the whole city becomes a big playground. 
Masked crowds, in brilliant costumes, throng the 
streets and parks, and bright-colored confetti and 
paper streamers fill the air, as the revelers pelt each 
other with these harmless missiles. Special celebra- 
tions are held during the “ October festival” in a park 
southwest of the city, where stands a bronze statue 
62 feet high, representing Bavaria. 

Aside from art and education, the great industry 
of Munich is the brewing of beer. It has been said 
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that if all the beer made here in one year were put simplified administration by centering all executive 
into barrels, the line of these would reach from Boston powers in the mayor. This is called the federal plan 
clear across the United States to San Francisco. The because of its likeness to the organization of the na~ 
beer is also of a superior quality, due not only to the tional government. 

excellence of Bavarian hops, but also to peculiarities A simpler and more direct form of government, 
of the water. One brewery which makes a highly called the commission plan, was instituted by Gal- 
esteemed beer is said to get all its water from one veston, Tex., and Des Moines, Iowa. A group of 
small spring. commissioners, usually five, is elected by a majority 

Besides its beer, Munich is celebrated for artistic vote of all the citizens, the wards being eliminated, 
handicrafts, such as bronze-founding, glass-staining, Each commissioner becomes head of one of the de- 
silversmith’s work, wood carving and lithography, partments of the government, and the commissioners 
the latter having been invented in Bavaria in the 18th meet together to pass necessary legislation. This form 
century. Other industrial products are wall paper, of government proved so successful that soon more 
Tailway machinery, gloves, and artificial flowers. than 400 cities in the United States were using it, 

In the course of the revolution of 1918-19 which though it is now declining in favor. Its chief diffi - 
drove the Bavarian king from his throne and estab- culties are that it does not necessarily result in the 
lished the Bavarian republic, Munich was the scene election of persons with executive ability, that minor- 
of violent “Spar tacan” (Bolshevist) uprisings. These ity opinions are not represented in considering legis- 
were soon mastered, however, and an orderly republi- lation, and that a few voters can change the entire 
can government was established without delay, administration at each election and can use t his 
Population, about 830,000. threat to influence the actions of the commissioners. 

Municipal GOVERNMENT. When a man lives in Out of the commission plan has grown what is 
the country, he is usually able to provide himself with popularly known as the city-manager or council- 
the necessities of life and to determine largely his own manager plan. This has been adopted by more than 
manner of living. But as population grows in a 400 cities, including Cincinnati, Dayton, and Toledo, 
community, new needs come into existence which Ohio; Kansas City, Mo.; Oklahoma City, Okla.; Fort 
concern the welfare of many people. Fire and police Worth and Dallas, Tex.; and Rochester, N. Y. A coun- 
protection, sidewalks, street lights, and sanitation are cil, usually elected at large/, .has the responsibility 
a few of the many necessities which call for central of determining policy. The details of administration 
management and a common expense fund. Usually are put in the hands of a manager who is hired by the 
these problems are solved by organizing the com- council and may be summarily dismissed by it. The 
rnunity into a village or city. This is done by the manager makes all appointments of subordinates. The 
state, which issues to the community a written permit chief advantage of this system is that the determina- 
te establish a government. This permit is called a tion of policy is left where it belongs, in the council, 
charter; it tells very definitely the powers and limi- while no politics prevail in the administrative branch 
tations of the new government. of the government. 

The governments of a village and of a city are much To give minorities a voice, New York, Toledo, Cin- 
the same, except that the city government is more cinnati, and other cities have adopted the Hare sys- 
complicated. Each has three branches, the executive, tern of proportional representation. Under this, if, 
the legislative, and the judicial. The mayor is usually say, five members are to be elected to the council, a 
the executive head of the city, and in American cities minority amounting to one-fifth of the voters is bound 
he possesses large powers. Under him and responsible to elect a representative of its views, 
to him are the heads of the different departments into MURIUUO ( mu-rll'5j Spanish mu-rel'yo ), Bartolomei 
which the government is divided, such as the police Esteban (1617-1682). A young man of about 25, 
department, the water department, or the health footsore and exhausted from his 250-mile journey 
department. The council corresponds to the legis- afoot across the Sierra Morena Mountains from 
lature of the state. Its members, called aldermen or Seville, arrived in Madrid one evening nearly 300 

councilmen, are usually elected from the different years ago. He was penniless, friendless, and very 

wards of the city. As a rule, two or more members lonely and tired. 

are elected from each ward for a term of two years. “ Will you tell me where I can find Diego Velasquez, 
The powers of the council vary in different cities. In the court painter?” he asked a guitar player who was 
general, however, it enacts ordinances or local laws, languidly strolling along the cobblestone road. The 
and confirms or rejects the mayor’s appointments to other eyed him with indifference as he gave the 
office. It can override a veto of the mayor by a two- directions — not knowing that he was speaking to 
thirds or a three-fourths vote. The judicial branch the man destined to be Spain’s most beloved painter 
of the city consists of the city courts. and one of her two world-artists. 

As a city grows, the departments increase in num- This was a red-letter day in the life of Murillo, the 
ber and in importance and its government becomes poor Seville mechanic’s son, who for two years had 
more and more complicated and cumbersome. A been earning a scanty living painting crude bright- 

number of cities, among them Boston, Mass., have colored pictures which he sold on the market place at 
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Seville, and who had pluckily set forth to seek his 
fortune in the capital of Spain. For on this same 
evening the great Velasquez, recognizing the talent of 
his ambitious young fellow-townsman, took the youth 
into his own home, and got permission for him to copy 
the art treasures in the royal galleries. 

Murillo progressed so rapidly that in less than three 
years Velasquez exhibited some of his work to the king 
and court. He might now have looked forward to 
fame and prosperity in Madrid, but he preferred 
to return to his native Seville. Soon he executed 11 
large paintings for the convent of San Francisco, which 
brought him immediate recognition. After this he 
married a rich woman of rank, became the head of the 
Academy of Seville, which he helped to found in 1660, 
and lived happily painting masterpieces — most of 
them religious 
works for the 
churches and con- 
vents of his beloved 
Seville — until a fall 
from a scaffold in 
1681 brought in- 
juries from which 
he died a year later. 

His body was 
buried in the 
church of Santa 
Cruz at Seville, and 
his generation 
mourned over the 
passing of their 
lovable, pious, 
popular, but un- 
spoiled idol, their 
“ angel painter born 
to paint the sky.” 

Among Murillo’s 
earliest pictures are 
many sympathetic 
realistic studies of the ragged urchins and flower girls 
whom he saw on the streets of his native city. His 
later works are nearly all serene inspired religious 
compositions, marked by splendid coloring, great 
technical skill, and intense feeling. The few portraits 
he painted are of great beauty and lifelikeness. So 
realistic was his style that a spaniel in one of his pic- 
tures has been known to make a living dog snarl, and 
birds are said to peck at the lilies in his wonderful 
'Saint Anthony of Padua’ — that beautiful picture of 
the kneeling saint stretching forth his arms to the 
little Christ child. 

Among Murillo’s most famous pictures are three 
versions of the 'Immaculate Conception’, two of which 
are in the Prado Museum in Madrid and the third in 
the Seville Museum. All three are much alike, repre- 
senting the Virgin hovering in the clouds supported by 
cherubs. The 'Immaculate Conception’ reproduced 
on the preceding page is one of those in the Prado. 
Murillo painted many another masterpiece, and 


although Saint Anthony and the Immaculate Con- 
ception, which he painted again and again, were his 
favorite subjects, many admire most his beautiful 
paintings for the Charity Hospital of Seville, among 
which are 'Moses Striking the Rock’, 'St. Elizabeth of 
Hungary Tending the Sick’, and 'St. Peter Released 
from Prison’. 

Though Murillo’s work at times lacks force and 
originality, his love of color and sensuous beauty, as 
well as his pious serenity and charm, have made him 
one of the best loved of the world’s painters. 
MUSCLES. The muscles are the workmen or the 
“movers” of the human body, for all movement, 
conscious or unconscious, is accomplished by them. 
If we regulate the movement consciously we say the 
voluntary muscles did the work ; if we cannot regulate 

it of our own free 
will we say the in- 
voluntary muscles 
performed it. 
Muscle tissues 
have a peculiar 
power very highly 
developed; this is 
the power of con- 
tracting and relax- 
ing like a rubber 
band. 

The largest mus- 
cles are those of 
the arms, legs, 
shoulders, and 
back. They are 
fastened by ten- 
dons to the bones 
and the sort of 
work they do can 
be best observed 
by studying your 
own arm. The 
biceps muscle on the front part of the upper arm is 
fastened by one end to the shoulder; the other end is 
attached to the main bone of the forearm just below 
the elbow. Now bend your arm at a right angle, 
making the muscle rigid. You can feel the hard, 
thin cord of the tendon right at the crook of the elbow. 

At the same time, the top muscle of the forearm 
runs back to the outside of the upper arm, the two 
crossing each other over the elbow. You can push 
the tip of your finger between them at that spot. 
These muscles are simply using the bones of the arm 
as rigid levers to do their work. 

When the forearm is thrust sharply downward, as 
in chopping with a hatchet, it is being pulled by the 
triceps muscle, which runs along the back of the upper 
arm and around the outside angle of the elbow. 

All the muscles which are fastened to the arms and 
legs are voluntary muscles. They consist of bundles 
of fibers, each about an inch long and 1/500 of an inch 
wide. These bundles of fibers are enclosed in elastic 
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See how complicated are the muscles which enable us at one time to wield a 
heavy hammer and at another time to perform the most delicate tasks with our 
fingers. This picture will make you realize how important is habit, for if we 
had to think which of these muscles to use every time we did anything, we 
wouldn’t get much done. But habit gained through long experience enables 
us to control the muscles instinctively. 


WORK THE ARM 
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Muscles We Cannot Control 
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Here we see how muscles are controlled and fed. In the center is a single fiber. Its striped formation enables it to contract or 
expand whenever the nerve sends in its “orders.” At the left is a bundle of fibers, cut across to show how they fit together. The 
capillary blood vessels contain the blood which nourishes them. The picture to the right shows how the capillaries connect 

the arteries and veins. 


skins which hold them together and protect them. 
The muscles attached to the ribs of the chest share 
with the diaphragm muscle the work of expanding and 
contracting the lungs in breathing (see Diaphragm). 
These are voluntary 

u u n nr nr r? t nir a 1 
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, , j This picture shows most of the 

USe, Or get weak and walking, and running. The “ 
flabby through disuse. muscle ” whichenables^us^to^ 

Exercises to train the 

muscles and keep them active is, therefore, the only 
sure road to health and strength. 

A cramp in the arm or leg is due to a sudden and 
involuntary contraction of a muscle, which is ordi- 
narily under control. This is usually caused by some 
disorder of the nerves leading from the brain (see 
Brain). Some diseases like tetanus (lockjaw) and 
epilepsy produce muscular spasms of this kind. 


Muses. Sometimes we say that “we have an 
inspiration.” It seems almost as though some power 
outside ourselves made it possible for us to think, or 
speak, or write, or do something better than usual. 

The ancient Greeks be- 
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This picture shows most of the muscles that are used in kicking, 
walking, and running. The “Sartorius” is the familiar “tailor’s 
muscle” which enables us to cross one leg over the other. It 
is the longest muscle in the body. 
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uscles that are used in kicking, . . 

torius” is the familiar “tailor’s many places were sacred 

;o S ierthe eg b 0 0 dT tlie0ther ' " to them, especiaUy on 

Mounts Parnassus and 
Helicon. The word “museum” in its Greek form 
originally meant a temple sacred to the Muses. 

Calliope, the most honored of the Muses, presided 
over epic or heroic poetry. Clio was the Muse of his- 
tory, Euterpe of lyric poetry, Thalia of comedy and 
pastoral poetry, Melpomene of tragedy, Terpsichore 
of choral song and dance, Erato of love poetry, Poly- 
hymnia of hymns, and Urania of astronomy. 




^«-rr>r:" ,r — : r-*- — — - — — 



MUSHROOMS 


Real Fairies of the Fairy Rings 


QUEER PLANTS That Have to STEAL THEIR FOOD 

The Mysterious Mushrooms and Their Love for Damp^Dark Homes — How 
Mother Nature Grows Fresh Plants Almost u While You W ait!” 

. — How to Tell the Edible from the Poisonous V arieties 


1\ /TUSHROOMS. In the country perhaps you have 
•*•*-*■ seen a fairy ring — a circular patch covered with 
richer and greener grass than the rest of the meadow, 
or, it may be, a patch nearly bare of grass. The 
superstitious folk of Europe used to believe that these 
were the charmed circles where elves and goblins 
gathered for their midnight revels. But science has 
banished the fairies, and along with them went the 
poetry of the fairy rings. For now we know that these 
strange patches merely mark the area of certain mush- 
rooms and other fungi, which first use up the nour- 
ishment of the soil, and later enrich it by their decay. 

But the mushroom itself is 
scarcely less romantic and 
interesting than any. tale of 
fairy-lore. What could be 
more wonderful than a plant 
that has no root, no stem, no 
leaves' and which springs up 
with, such rapidity that you 
can fairly see it grow? Fur- 
thermore, mushrooms like 
other fungi have no green 
coloring matter (chlorophyll) 
by means of which most plants 
manufacture their food, and 
so they live on the food pro- 
vided by animals and other 
plants. And then how varied 
their shapes and colors — flat 
and umbrella-like or branch- 
ing like corals, and delicately 
tinted with reds and greens 
and browns! 

But perhaps the fact about 
mushrooms that should most interest us is that while 
some of them are delicious food, with a flavor all 
their own, others contain a poison so powerful that 
to eat it is almost certain death. Hundreds of per- 
sons die every year from mistaking the poisonous for 
the edible varieties of fungi, and at least one royal 
personage (Czar Alexis of Russia, died 1676) is said 
to have been among their victims. A Roman writer 
tells that the Emperor Nero once killed off a whole 
party of guests at a banquet by feeding them poison- 
ous mushrooms. 

Those Poisonous “Toadstools” are Mushrooms Too 

You often hear people refer to poisonous mush- 
rooms as “toadstools,” but the botanist does not use 
that term at all. He calls the higher fungi mush- 
rooms, including the round and umbrella-shaped kinds 
as well as the large fleshy forms. The common idea 
that all mushrooms with umbrella-shaped cap are 
poisonous is not correct. The greater number of our 


mushrooms are edible, but we must be very careful 
when we gather them because it is easy to make a 
mistake. 

Let us see first what mushrooms are and how they 
grow, and then examine some of the common edible 
and poisonous varieties. The part of the mushroom 
plant which rises above the ground is only the fruiting 
body of the fungus, the rest lying under the ground or 
rotting log in the form of a mass of dense white tangled 
threads, called the mycelium or spawn. These mycel- 
ium threads grow from little spores — tiny dustlike 
particles shed from the full-grown mushroom. Upon 
them bud out small whitish 
knobs of tissue, which push 
upward, expand, and finally 
break out in an umbrella 
shape, or in the characteristic 
form for each kind of mush- 
room. 

On most mushrooms you 
will find underneath the um- 
brella little radiating plate- 
like gills, set very closely 
together. It is on these gills 
that the tiny spores are de- 
veloped, which, drop out, and 
are carried far and wide by 
the wind. These develop new 
plants when they fall upon 
favorable surfaces. 

Most mushrooms delight to 
grow in moist shady wood- 
lands, or in the bottoms of 
ravines where there is an 
abundance of shade and 
plenty of warmth and dampness. The common field 
mushroom and a few others are exceptions to this 
rule, for they grow best in open grassy meadows, fully 
exposed to the sun. 

Mushrooms spring up with amazing rapidity during 
warm muggy summer nights, and reach their full 
growth, shed their spores, and decay in a very short 
time. They are very delicate plants, as a rule, being 
easily torn and crushed. They consist chiefly of water, 
so you can see why most of them cannot bear hot dry 
winds, or the rays of the summer sun. When a mush- 
room dies it usually decays into a slimy mass, filled 
with a multitude of little grubs, or larvae, the young 
of certain insects which lay their eggs in it. 

We are all familiar with the common field mush- 
room either from seeing it in the fields, or perhaps only 
in cans or baskets in our markets, it is a rather 
stocky solid form, white with pinldsh brovm gills. It 
grows most abundantly in cow pastures, though it aiso 


FUNGI DANGER SIGNALS "• 

The “Destroying Angel” and “Fly Mush- 
room” and their close relatives belong to 
the genus Amanita. Four characters dis- 
tinguish this genus from all others. First, 
the spores are white. Second, the gills are 
free from the stem. Third, there is a ring 
on the stem. Fourth, there is a cuplike 
structure at the base of the stem called a 
volva. If you find this combination of 
characters, your mushroom is an Amanita 
and extremely dangerous, for, while there 
are many edible mushrooms with white 
spores, many with gills free, many with a' 
ring, and many with a volva, there is no 
other genus that has all four characters in 
combination. There are some poisonous 
mushrooms outside the genus Amanita, 
though none is likely to cause death, and 
the only safe rule in collecting mushrooms 
for the table is to collect only those that 
one knows well enough to call by name . — 
Prof. W. B. McDougall, University of 
Southern California . 
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A CONVENTION OE THE MUSHROOMS 


The artist has assembled here twelve of the most important members of the mushroom tribe, 
including one deadly species. They are identified through a key plate on the next page. 
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A CONVENTION OF THE MUSHROOMS 

S UCH a convention 
is possible only on 
a printed page, for 
we may be sure that 
nowhere can we find 
growing in one spot all 
the mushrooms shown on 
the preceding plate. 

But this coming to- 
gether at the magic sum- 
mons of the painter’s 
brush is a great conven- 
ience for purposes of com- 
parison. We can identify 
the various species through 
the convenient key-pic- 
ture at the left. 

From top to bottom we 
see the Shaggy Pholiota, 
Pholiota squarrosa (1), 
Puff Ball, Lycoperdon bo- 
vista (2), Dog Mushroom, 
Cortinarius caninus (3), 
Coral Clavaria, Clavaria 
coralloides (4), Red Clavaria, Clavaria rufescens (5), Violet Clavaria, Cla- 
varia amethystina (6), Meadow Mushroom, Agaricus campestris (7), 
Parchment Lactarius, Lactarius pergamenus (8), Fly Amanita or Fly 
Mushroom, Amanita muscaria (9), Common Morel, Morchella esculenta 
(10), Magpie Mushroom, Coprinus picaceus (11), and Yellow Chanterelle, 
Cantharellus cibarius (12). 

With the exception of the Amanita, all these are edible, though the Coral 
Clavaria and the Parchment Lactarius are sometimes slightly poisonous 
when immature or stale. The best rule to follow with mushrooms, however, 
is never to attempt to select edible varieties from pictures or verbal descrip- 
tions alone. Always get the advice of field experts and have them point 
out to you the actual growing specimens that are safe. 

Many so-called tests for distinguishing poisonous species have found 
their way into popular tradition and popular literature. None of them is 
a safe guide, as many people have tragically discovered. 




does well in cellars. Many people make a business 
of mushroom raising, especially in Europe where fungi 
are eaten much more commonly than in this country. 
Enormous quantities are raised in Paris in under- 
ground galleries which extend for many miles at a 
depth of 60 to 160 feet below the surface. 

After the field mush- 


room, the most common 
edible forms are the puff- 
balls, These are large 
round whitish knobs, 
often seen growing along 
streams and roadways 
and in open pastures. 

They are filled with a soft 
white firm flesh, which 
turns into a mass of fibers 
and dark brown spores 
when the plant is ripe. 

Who has not stamped on 
a ripe puffball and 
watched the clouds of 
tiny spores rise from it 
like smoke? All the puff- 
balls are edible when 
young, but you must be 
careful to gather them 
only when they are large, 
as some poisonous forms 
of umbrella-like mush- 
rooms pass through a ball- 
like stage when young. 

Though all the puffballs 
are edible, not all are 
pleasant to the taste. 

The black puffball, which 
is hard like a potato and 
whose flesh is a glisten- 
ing black, is very bitter, 
though not harmful. 

Another group of edi- 
ble fungi is the clava- 
rias, or coral fungi. These 
grow up in finger-like 
masses in pretty hues of delicate pink, white, and 
yellow. The white varieties are the best for food. 
The clavarias grow only in deep, dark, damp wood- 
lands, and wilt very easily when brought out into 
the sun. They look just like beautiful bunches of 
coral shining out among the dark forest trees. 

The morel, one of our choicest mushrooms and the 
one used so much in gravies and sauces, is easily recog- 
nized by its pale yellow, buff, or light green conical 
cap, ribbed and pitted like a honeycomb, and set on 
a stout whitish stem. Another prized mushroom is 
the chanterelle, distinguishable by the deep rich 
yellow of its cap, which has an irregular crumpled 
margin. Its odor suggests ripe apricots or plums. 
The cap is usually depressed at the center, which gives 
the name “ chant erelle,” meaning “little cup.” 


TWO FINE MORELS 


There are many other kinds of edible mushrooms — 
such as the edible pore mushroom, variable mush- 
room, oyster mushroom, horse mushroom, and the 
liver fungus — but it is not wise to try them for food 
except on the advice of some experienced person. 

Let us turn now to examine some of the poisonous 
kinds. Two dangerous 



Morels such as these are among the most delicious of the edible 
fungi. They can be recognized by their pale yellow, buff, or green 
caps, ribbed and pitted like honeycombs. 


species are common m 
America — the deadly 
amanita and the fly 
mushroom or fly amanita. 
The former is as beauti- 
.ful a plant as one could 
wish to see. It lifts its 
delicate glistening white 
umbrella from the forest 
floor upon a slender grace- 
ful stem. But like the 
beautiful Lorelei in the 
old German legend, it 
lures one to destruction; 
For its beautiful body 
contains a substance so 
poisonous that it will 
cause death in a short 
time. Hence it is some- 
times called the “destroy- 
ing angel.” Its poison- 
ous principle is “phallin,” 
which dissolves the blood 
corpuscles, c The fly 
amanita is not so tall or 
slender, but it is scarcely 
less beautiful than its 
deadly sister. The top 
of the cap is a brilliant 
red, flecked all over with 
tiny white shining scales, 
like snowflakes, while the 
rest of the plant is pure 
white. It gets its name 
from the fact that its 
poison, extracted by 
steeping in milk, was used 
to kill flies. The poisonous substance in the fly am- 
anitas and many other fungi is called “muscarine.” 

There are several other kinds of poisonous mush- 
rooms. It is a wise rule not to eat any except those 
of which you are absolutely sure, and these only when 
they are perfectly fresh. Only one-tenth by weight 
of a mushroom is food, so it doesn't pay to take the 
chance of death for the sake of the little nourishment 
it contains. 

Many of our mushrooms belong to the class Basidiomycetes 
(see Fungi), which includes also the rusts and smuts. The 
common field mushroom, Agaricus campestris, is a member of 
this group. The common morel, Morchella escidenta , belongs 
to the class Ascomycetes, and is closely related to the mildews 
and yeasts. In the same group is the delicious truffle, a 
tuberlike fungus which in many parts of Europe grows in 
groups a foot or so below the soil. Dogs and pigs are very 
fond of truffles and are trained to hunt them by scent. 
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MUSIC 



Its Primitive Beginnings 



This lovely group of angel musicians sits at the feet of the Madonna in Vittorio Carpaccio’s ‘The Presentation in the Temple* 
(1510), now in the Academy of Fine Arts, Venice. The graceful young angel at the left is playing a cromorna, an ancient 
type of wind instrument. The cross-legged figure in the center is managing a big lute, while the angel at the right is about 
to sound a note on an early form of the violin. Painting, which was well advanced when music was young, has preserved 

much musical history. 


TV /TUSIC. Some of the oldest fables tell us of the 
-*■*•*“ power of music. The ancient Greek hero Orpheus 
is said to have charmed the very trees and stones with 
the music of his lyre. So powerfully does it affect 
the emotions that it was thought to be the product 
of inspiration. This belief is seen in the origin of our 
word “music”; for it comes from a Greek word which 
means “the art of the Muses” — the mythological 
goddesses of inspiration ( see Muses). Music more 
than any other pursuit offers us an opportunity to 
get away from the ordinary things of life. In pro- 
portion as we understand great music, we are lifted 
out of ourselves into an ideal realm.' 

If you wish to understand such music as that of 
Bach, or indeed any great music, you must not try to 
explain it. For it has no “subject”; it is not “about” 
anything. If music were to attempt to deal with the 
subject matter of Dickens 7 The Tale of Two Cities 7 , 
or of Da Vinci 7 s ‘The Last Supper 7 , it could only 
express the emotions roused in the composer by the 
subjects. But such is the power of music that we 
get from it what no other art can give us; rather, it 
deals with those things that are the basis of all the 
other arts. Both Dickens and Leonardo da Vinci 
were seeking the truth that underlies the exterior of 
what they portrayed. 

The first music was undoubtedly singing — the spon- 
taneous e xpression of emotion in which speech blended 

Note: It is recommended that, so far as possible, the 
musical examples given herein, or referred to, be played or 
sung by the reader. It would be especially valuable and 
interesting if a group should try some of the music written 
for group singing. Simple compositions suitable for that 
purpose are suggested. Music notation, being merely a 
symbol of the sounds, means nothing unless the sounds 
are realized either through the eye and inward ear together 
(that is, by looking at the notation and hearing the sounds 
without actually producing them), or by actual sounds 
through playing or singing. 


with song. The first songs of which we have record 
are those of savage peoples; they are vivid in rhythm, 
though monotonous in melody, as illustrated by a 
primitive Australian song. The song consists of only 
one short phrase, sung over and over again, to 
accompany dancing (Fig. 1). 
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Fig. 1. Primitive Australian Song 


Of the three elements of % music — rhythm, melody, 
and harmony — the first to develop was rhythm. It 
is not only the beginning of music, but also its most 
important element. When we listen to a march, we 
feel its rhythm, and we may even try to keep time 
with hand or foot. This feeling is remarkably devel- 
oped in uncivilized peoples, who lead an active out- 
door life. In parts of Africa, for example, children 
can beat four with one hand while beating three with 
the other, and they can move one foot six times while 
moving the other twice. Some of these complex 
rhythms are employed in our modern “jazz 77 music. 
As music grew, its rhythms made more logical and 
satisfying patterns, and the melodies became more 
varied and more beautiful. With this primitive music, 
rude instruments were doubtless used, especially 
those of the drum family. 

Just as we have our favorite songs today, so in 
early times members of a group or tribe probably 
selected from the large number of primitive songs 
certain ones that they especially liked, and these were 
handed down from generation to generation. As 
people became more settled in their habits, and more 
thoughtful, they made up songs while they worked 
or played. In course of time, these became less 
monotonous and took on real beauty. Some of these 




I Early Developments of the Art 
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“folk-songs,” as they 
are called, were the 
basis for a part of 
the great music of 
the 18th and 19th 
centuries. Most 
folk-songs are con- 
structed according 
to a principle often 
used in modern 
music. This form is 
a, b, a, b ; each letter 
represents four 
measures of the 
song, as for example 
in ‘Old Folks at 
Home'. 


PRIMITIVE MUSIC WITH DRUMS AND MARIMBA 






These natives of the Cameroons in Africa are producing a primitive form of 
“jazz,” by beating drums with their hands while one plays a tune on the marimba — 
“the African piano” — which consists of wooden slats with resonating gourds. 
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used in relation to religion as well as to everyday life. 
Many of the old hymn tunes originated in much the 
same way as did the songs of work or play; that is, 
from a desire for spontaneous expression through a 
medium more emotional than words alone could be. 
Some religious melodies 
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This round for four voices is the earliest known piece of harmonized 
secular vocal music. It was written out — and perhaps composed — 
about 1240 by John of Fornsete, a monk of Reading Abbey, England. 
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and singers. They 
had, however, as far as we know, no musical notation; 
the melodies were all memorized, and were sung in 
unison or in octaves without any harmony. 

Great Christian Church Composers 
Christian music bears traces of both Greek and 
Jewish influences. From 

• cumen IN’ the Greeks it took the 

system of scales; and 
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ious services. 

Beginning of Polyphonic 
Music 

For many centuries 
all singing was in unison 
or in octaves, and it was 
an important step in 
advance when two or 
more independent 
parts, or “voices, ;; were 








used at the same time. No one has learned when this 
began, but we have specimens of part-writing which 
date as far back as the 9th century. This music 
sounds strange to us, for it used successions of 
“fourths,” such as C-F (sounded together) followed 
by D-G, or “fifths,” such as C-G followed by D-A; 
whereas today our ears are accustomed to “thirds,” 
such as C-E followed by D-F. As time went on, part- 
writing developed. Composers became skilful in com- 
bining several parts, each like a thread in a beautiful 


organization of singers known as the eisteddfod, or 
congress of bards, dating back long before the Chris- 
tian era, assumed its present form during the 4th 
century, and continues to the present day. 

The earliest surviving example of secular part- 
writing, ‘Sumer is i-cumen in’ (Summer is a-coming 
in), is believed to have been written about 1240 by an 
English monk, John of Fornsete. This is called a 
“canon” or “round,” a type of composition in which 
each part has exactly the same tune, but enters 



pattern. Such music is called “polyphonic” (many- 
voiced). It involves two elements: counterpoint, 
which is the art of making each part melodious; and 
harmony, which is concerned with the beauty and 
logical progression of the chords. 

Church music reached its height with Palestrina 
(Italian, 1524?-1594). Other great composers of 
church music in the 15th and 16th centuries were 
Joannes Okeghem (Netherlands); Josquin Depres 
(French); Orlando di Lasso (Netherlands); William 
Byrd (English); Thomas Morley (English); Michael 
Praetorius (German) ; and Thomas Weelkes (English). 

This church music carefully avoided marked 
rhythms, since such rhythms are based on dancing. 
In the quotation (Fig. 2) from ‘Ave, Yerum Corpus,’, 
by Depres, you may note not only the absence of a 
strong rhythm, but also the imitations among the 
different voice parts, which are indicated by brackets. 

Development of Early Secular Music 

The greatest musicians of those days wrote for the 
church, but there was also much valuable work in the 
secular field. The people of every region in Europe 
had their folk-songs, and during the Middle Ages 
wandering singers — called troubadours in southern 
France, Italy, and England, irouveres in northern 
France, and minnesinger in Germany — roamed from 
castle to castle singing songs of chivalry and courtly 
life; while the jongleurs delighted the common people. 
The German musicians organized themselves into 
gilds ( see Gilds), and established schools. Competi- 
tions were held periodically and the successful can- 
didates were acclaimed meister singer, or master 
singers (see Opera: ‘Die Meistersinger’). In Wales, an 


separately, delayed perhaps by one measure or two. 
It also has a definite “ground bass”; that is, a set 
part or figure, which is repeated all through the piece 
and is not a real tune in itself. Presently the methods 
of polyphonic writing developed for church use were 
employed for secular music in what were called 
“madrigals.” These are part-songs with lively danc- 
ing rhythms and emphatically developed individual 
melodies for each voice. 

Along with these new interests in vocal music, 
instrumental music also made remarkable progress. 
Every gentleman was supposed to be able to play the 
lute (a guitar-like instrument), and the favorite instru- 
ment for ladies was the virginal, or small harpsichord. 
Violins were perfected, organs were greatly improved, 
and several other instruments of the keyboard type 
came into popular use (see Musical Instruments; 
Organ; Piano; Violin). These were used at first, 
singly or in combination, to accompany singers. 
Composers then saw the possibility of using them 
independently, and began to write for them alone. 

The 16th century was a glorious period in music, 
as it was in geographical discovery, and in literature 
and the other arts (see Renaissance). It brought to 
perfection the liturgical forms of church music (masses 
and motets), and as a result of the Reformation it saw 
a vast enlargement of the popular forms of church 
music (hymns and chorales), especially in Germany, 
home of the Reformation. Martin Luther himself 
wrote both words and music of many hymns and 
chorales. It was followed by daring experiments in 
the freer use of harmony, by the further development 
of musical instruments, the rise of a new kind of music 
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[Dawning of the Modern Period 


written for the solo singer, and the beginnings of 
opeia (see Opera). Thus the story of music moves 
toward its modern period, marked by the great, work 
of Bach and Handel. Just before the dawn of the new 
period, the English composer Henry Purcell (1658- 
1695) wrote noteworthy -q — t - -| — j 


compositions in the poly- 
phonic form for both 
voices and instruments, 
that were full of rhythmic 
life and harmony. 

Music in the 17th and 
18th Centuries 
Composers were at work 
in the 17th and early 18th 
centuries on musical forms 
that offered new oppor- 


The 18th century was distinguished by the genius 
of some of the greatest masters of the art. Many 
composers were at work in Germany, notably Johann 
Sebastian Bach and George Frederick Handel. Tech- 
nically, Bach’s music is polyphonic with free use of 
- - } ^ g — — — | vivid rhythms. He wrote 
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Fig. 3. Melody of Song by Hassler 


in nearly all forms, both 
instrumental and vocal, 
except opera. His music, 
which reflects religious 
devotion and feeling, is 
distinctly a product of the 
Reformation. The chorale, 
a religious chorus, is its 
chief basis, though he 
sometimes drew his 
themes from secular 


tunities for the voice and the instruments. They 
wrote solo songs (much more elaborate than their 
forerunners, the folk-songs), part-songs, and operas, 
and also music for pageants and miracle-plays. Vir- 
tuosity in playing musical instruments was notably 
developed. Among the new instrumental forms 
created were the suite , a group of dance tunes; the 
rondo , which had a theme that recurred in its original 
key at certain intervals; and the sonata , the greatest 
of all musical forms. 

Among the great musicians of the time were 
Alessandro and Domenico Scarlatti, Corelli, and 


sources. The best example of this is, ‘Oh, Sacred 
Head, Now Wounded’, which was originally a love 
song by Hans Leo Hassler (Fig. 3). Bach used this 
tune many times in his compositions. An interesting 
example is found in a chorale at the close of the ‘St. 
Matthew Passion’ (Fig. 4). 

Chorales serve as the foundation for many of Bach’s 
vocal works, particularly the ‘St. Matthew Passion’, 
the ‘St. John Passion’, and his cantatas. Usually they 
were merely familiar hymn tunes of the period 
rewritten in polyphonic style. His greatest choral 
work is the ‘Mass in B minor’. Bach’s suites usually 
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Fig. 4. Bach’s Use of the Hassler Song in the Chorale ‘When Life Begins to Fail Me’ 

Tartini in Italy; and Lully, Francois Couperin, and contained four distinct dances, almost always in the 

Rameau in France. Even more significant than the same key. Among his great songs, ‘My Heart Ever 

work of these composers was the gradual adoption of Faithful’ is one of the most celebrated. His best- 

our major and minor scales. As a result, changes known instrumental work, ‘The Well-Tempered 

from one key to another, called modulation , could be Clavichord’, is a set of preludes and fugues in every 

made, and great richness in harmony was gained. key. “Well-tempered” means the system of tuning 
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Fig. 5. From a Fugue by Bach. Brackets Indicate Entrance of the Four Voices 


perfected by Bach, which allows free modulation from 
one key to another (see Piano). Bach perfected the 
fugue, a highly developed canon or round. In this 
form, the “voices” enter in succession as in a round, 
but when the first voice has gone through its part, it 
does not repeat itself, as in a round; rather, it com- 
ments, as it were, on what it has already said while 

the second voice gives out _n > . k . 

the original theme; and za , 

thus the piece continues 4r -*T ~ . — Z. : i-p— 

until all four have entered. 

In the first part of ^ 

Fugue No. 5, Vol. II, £ s ^EEEEE=PEE£: 

‘Well-Tempered Clavi- w ^ 1 — • 

chord’, as given in Fig. 5, " F - - c , 

the entrances of the four b ' " ’ 


Fig. 6. Croatian Folk-Song 


because it is simpler and more melodious. Pie wrote 
in all the chief forms, especially opera and oratorio. 

This period marks an important stage in the devel- 
opment of the sonata , the most significant musical 
form. It is written for a solo instrument or for two 
instruments, such as the piano and the violin. The 
corresponding musical form for an orchestra is called 

. the symphony; for a solo 

jL ~g^— 1>- ff—o— instrument accompanied 

— P — P — by other instruments it is 

a concerto. Karl Philipp 
^ Emanuel Bach, the second 

— 1~~ ' : : a nd most talented son of 

— g — ^ : ~f1 J. S. Bach, is an important 

m Folk-Song fi f ur ? in * lle development 

of this form, since he 


voices are indicated by brackets. If you study the created for it a first movement, well illustrated in his 

entire piece, you will observe that there is not a note Piano Sonata in F minor. 


in it, except for two quick notes in the ninth measure, The symphony received its greatest impetus from 
that does not come from the first two measures. Franz Joseph Haydn. He composed 125 works in 
Bach’s themes are, for the most part, serious; but they this form. A symphony, like a sonata, is written in 
express a wide range of human feeling and never lose four parts or movements. The first is fast and 
their interest, no matter how often you hear them. arranged in three sections, which may be indicated 



Fig. 7. Haydn’s Use of the Folk-Song in the ‘Austrian Hymn’ 


Handel is particularly noteworthy for his fund of 
pure melody, his skill in polyphony, and his capacity 
for building up great massive choral effects. His work 
is more easily understood than that of Bach, chiefly 


by the letters a, b, a. All the themes, or melodies, 
are introduced in the first, or a, part. The next, b, 
contains the development of these themes. Like the 
plot of a novel, it runs through various keys and is 
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j Mozart to Beethoven 

full of action; a again repeats the material of the first 
part with certain modifications. A second movement 
usually follows in slow time, like a song, and contains 
two or three sections. Each has its own theme and 
all are in a quiet mood. Next comes, as a rule, a 
lighter movement — a scherzo or a minuet — also in 
a, b , a form. The finale or last movement is often a 
rapidly moving rondo, with one theme which occurs 
two or three times with contrasting sections. Thus 
the symphony deals with great musical masses, each 
unit of which constitutes a necessary part of the whole 
design. 

Haydn had only a small orchestra at his disposal. 
It contained flutes, oboes, bassoons, trumpets, horns, 
trombones, and drums, in addition to the stringed 
instruments — by that time settled into our present 
grouping of violins, violas, violoncellos, and double 
basses. His melodies are always simple and direct. 
In his work, for the first time, folk-music takes its 
place frankly as a part of composition. Most of his 
instrumental music is based on folk-songs and dance 
tunes. The String Quartet in C major is a fine 
example of Haydn's chamber music; the slow move- 
ment contains the well-known ‘Austrian Hymn' based 
on a Croatian folk-song. A comparison of them reveals 
the interesting changes that he made in the folk-tune 
(Figs. 6 and 7). 

Mozart’s Classic Purity 

Mozart's is one of the greatest names in all music. 
He was accustomed to court life, and his music has 
little of the peasant quality found in that of Haydn. 
He wrote in all the then known forms of music, but 
is chiefly famous for his operas (‘The Magic Flute', 
‘Don Giovanni', and ‘The Marriage of Figaro'), for 
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The harpsichord and other early instruments of the 
piano type could not sustain tone adequately; and in 
consequence, Mozart and other composers for such 
instruments ornamented their music with runs, turns, 
and trills. Chords in the left hand were broken, so 
that one note would sound after another to maintain 
the tone. During the century before Haydn and 
Mozart, the liking for harmonic effects had been 
steadily growing; yet, even in the music of these two 
great composers, chords were quite simple and dis- 
sonances were few. 

Beethoven and the Romanticists 

Beethoven, who is considered by many to be the 
greatest of all composers, expanded the sonata, sym- 
phony, and kindred forms, and brought music from 
the courts and cloisters into the realm of common 
life. His music throbs with human feeling, guided by 
a noble mind. He wrote in many moods — tragic, 
tender and playful, humorous and serious. In con- 
trast to those who preceded him, his plan~was larger, 
his themes more vital, and his dissonances sharper 
(Fig. 8). During Beethoven's lifetime, the Napoleonic 
Wars were devastating Europe. A great intellectual 
upheaval was taking place, and this was reflected in 
Beethoven's work. His music represents another step 
forward, such as those that occurred successively after 
Palestrina, after Bach, and after Mozart, when a 
method of expression had been perfected and a new 
one had to be found. 

Franz Schubert occupies, in the opinion of many 
persons, the supreme place among creators of beauti- 
ful melodies. They have perfection of proportion, 
clearness, and tunefulness. He wrote over 600 songs, 
many of which are masterpieces. His time was the 
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Fig. 8. Chords from the First Movement of Beethoven’s Third Symphony 


his symphonies, and for his chamber music — composi- 
tions for a small number of instruments, of which the 
string quartet is the best known. His symphonies and 
string quartets are even more beautiful than those of 
Haydn. His themes are simple but not rustic, and the 
greatness of his music lies in its classic purity and 
skilful use of counterpoint. It is like a finely cut 
cameo, every line clear, every value perfect. To us, 
accustomed To more complex music, it may sound too 
simple, but we should not be deceived. He brought 
the symphony and kindred forms to such a point of 
perfection that again the art had to search out new 
paths, as it did after the time of Palestrina. In 
Mozart's symphonies the clarinet is used for the first 
time. He did not use the piano, so far as we know. 


beginning of the Romantic Period, when new ideas 
and new forms were appearing in art and literature. 
The full flood of romanticism in music did not come 
until the work of Schumann, but Schubert was of the 
same world. In addition to his many songs, he wrote 
symphonies, chamber music, masses, operas, and 
piano pieces in great numbers. He was limited, how- 
ever, by the fact that he never mastered the art of 
counterpoint. 

Robert Schumann brought romanticism to full 
flower. Romantic expression, as we find it in Schu- 
mann's music, is marked by a less formal style; in the 
absence, therefore, of conventional passages; in the 
clouding of outlines; and above all in the expression 
of quickly changing moods. He is at his best either 
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Wagner’s Contribution 


in short compositions or in those where changes of 
tempo, of theme, and of mood take place constantly. 
He was not, however, a painter of miniatures; his 
style is much too free. He is more like an impres- 
sionist in painting {see Painting) . 

In Schuma nn ’s music, we meet almost for the first 
tune fanciful titles, such as “romance” and “noc- 
turne.” In a series of short pieces for his children, he 
gave each a name as a guide to the mood; for music 


Fast 



Fig. 9. “Siegfried the Youth” 


cannot describe; it can only suggest. His charming 
songs and compositions for the piano represent his 
highest achievements, though he wrote in almost 
every musical form. 

Felix Mendelssohn, a contemporary of Schumann, 
was better known, chiefly because his compositions 
were more easily understood, since they were more 
straightforward and simple. His work is not as 
stimulating and suggestive as that of Schumann, yet 
he composed much beautiful music in all forms. 
Most famous are the oratorio 'Elijah’, the incidental 
music to Shakespeare’s play 'Midsummer Night’s 
Dream’ (from which comes the widely popular 'Wed- 
ding March’), and his violin concerto. 

Frederic Chopin, who was bom in Poland, under- 
stood how to mite for the piano better than any 
other composer. He makes it sing like an orchestra, 
and by the use of the damper pedal spreads out 
chords so widely that the whole instrument is awak- 
ened, as for example in the second part of the 'Funeral 
March’. He established a new technique in composing 
for the piano by elaborating melodies with sparkling 
figures, quick scales, and arpeggios. He was a great 
virtuoso, and charmed everyone who heard his play- 



Fig. 10. “Siegfried the Man” 


ing. He was little influenced by other composers, and 
he did not greatly affect the development of the art. 

During this period of glorious instrumental music 
opera flourished. Following the great compositions 
of Mozart in this field, came a galaxy of writers, 
including von Weber, Rossini, Donizetti, Bellini, 
Mascagni, Verdi, Puccini, and Bizet. {See Opera.) 

This period is notable also because of Liszt, famous 
chiefly as a pianist and as a champion of Wagner; 


Berlioz, great master of orchestration; and Robert 
Franz, distinguished for the beauty of his songs. 

Wagner and the Music Drama 
In Germany, Richard Wagner revolutionized the 
opera, chiefly by making the music answer the demands 
of the play and by creating leit-motifs , or leading 
themes, expressive of the characteristics of his stage 
personages, as well as of the underlying emotions of 
every moment in the play. He has a motif for Wotan, 
the god, and for Siegfried, the fearless hero, as well as 
for Mime’s fear and Brunnhilde’s love. He also made 
the orchestra into a sort of commentator in the action 
by giving it themes of its own; for example, themes 
that reveal what is in the hearts and the minds of the 
characters. He developed the leit-motifs as the char- 
acters developed in the progress of the drama. The 
motif for young Siegfried before his great adventure 



Fig. 11. “Siegfried’s Death” 


against fate is expressed as in Fig. 9. After he has 
pierced the flames and won Briinnhilde, the motif 
changes (Fig. 10). When Siegfried has been slain, 
the motif is expressed in the form shown in Fig. 11. 
Of Wagner, it has been well said that he had “the 
power, which he shares with Bach and Beethoven 
alone, of coining brief memorable phrases, not formal 
enough to be called melodies, but so striking and 
incisive that once heard they cannot be forgotten.” 

The “Three B’s” 

Johannes Brahms is often referred to, with Bach 
and Beethoven, as one of the “three B’s” — the master 
composers of all time. In general, he combined roman- 
tic expression, such as first appeared fully in Schu- 
mann, with classic form. He could manage large 
musical designs with great skill; indeed, he was the 
first composer after Beethoven capable of writing a 
symphony with complete command of all the neces- 
sary material. When his four symphonies first 
appeared, they- were considered dry and academic, 
because people had become accustomed to the glow 
of the romantic school. Now it is recognized that 
Brahms’ themes are full of beauty and even of senti- 
ment, although it is restrained. Among his finest 
compositions are the three quartets for piano, viola, 
and cello. In his series of intermezzi for the piano, 
the one in E flat minor is thought by many musicians 
to be the finest short piece for the piano since Bach. 

Other contemporaries of Brahms were enriching 
music by much noteworthy work. Humperdinck, 
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assistant to Wagner at 
Bayreuth, .is well known 
for his opera ‘Hansel and 
Gretel 7 . C6sar Franck, 
organist and teacher for 
many years in Paris, is at 
his best in contemplative 
mood. He wrote a group 
of masterpieces in the last 
ten years of his life: a 
quintet for piano and 
strings, a violin sonata, a 
string quartet, a sym- 
phony, and a group of 
beautiful piano composi- 
tions. 

Among outstanding 
Russian composers is 
Peter Ilyitch Tschaikov- 
sky, famous for his 
six great symphonies, of 
which the last, the Tath6- 
tique 7 , is the most famous. 

He was a soul-sick man, 
never long happy, 
although successful and 
widely known. This con- 
dition is expressed in his 
music, which is never 
happy, but animated by 
vigorous and even wild 
energy, by sentiment, 
mostly sorrowful, and by 
occasional tenderness. It 
has at times great elo- 
quence and fairly sweeps 
us off our feet by its 
tumult. His most famous 
followers were Modest 
Moussorgsky, whose most 
popular work is ‘Boris 
Gudenof 7 ; and Nicholas 
Rimsky-Korsakof, who 
wrote a charming fairy 
tale for the orchestra called 
‘Scheherazade 7 . 

The great Bohemian 
musical composer and 
conductor, Antonin 
Dvordk, is noted chiefly 
for his ‘New World Sym- 
phony 7 , composed while 
he was in New York City. 

He was of peasant stock, and his music is rich in 
folk-idiom, as was that of Haydn. 

The work of the Norwegian composer, Edvard 
Grieg is characterized by its distinctly national 
idiom. His music is in the folk-song style, and is at 
its best in the short forms, such as the ‘Peer Gynt 7 
suites, and in his extraordinarily beautiful songs. 


Hugo Wolf, in Austria, 
carried still further the 
development of expres- 
siveness in songs. His 
music succeeds amazingly 
in setting forth the con- 
stant changes of meaning 
and feeling in the text. In 
Germany, Richard Strauss 
gained renown through 
his operas ‘Electra 7 , 
‘Salome 7 , and ‘Der Rosen- 
kavalier 7 , his symphonic 
poems, and his songs. The 
symphonic poem is like a 
condensed symphony all 
in one movement, and 
usually suggestive of a 
particular subject. 

French music has always 
been distinguished for 
clarity of expression and 
restraint in sentiment. 
These qualities may be 
observed in the work of 
Claude Debussy. He 
moves chords with great 
freedom, and often uses 
the “whole-tone 77 scale: 
C, D, E, F sharp, G 
sharp, A sharp, B sharp, 
and D. His melodies are 
elusive and delicate, and 
he makes the orchestra 
sound sometimes like a 
magical harp, and some- 
times like an organ in a 
great cathedral. His opera 
‘Pelleas et M61isande 7 is 
famous the world over. 
Its characters intone a 
sort of song-speech, which 
the orchestra illuminates 
with colorful sound. His 
most famous piece for the 
orchestra is ‘L 7 Apres-midi 
d 7 un Faune 7 . Maurice 
Ravel is chiefly known by 
his ballet ‘Daphnis et 
Chlo6 7 , his ‘Vaises nobles 
et sentimentales 7 , and his 
‘Bolero 7 for orchestra. 
Saint-Saens is distin- 
guished for his symphonic poems and his operas, of 
which ‘Samson et Delilah 7 is best known. Charpentier 
composed the beautiful opera ‘Louise 7 , 

Jean Sibelius of Finland has achieved distinction as 
a symphonic composer. His music reveals the vigor 
and wildness of his native land. The symphonic poem 
‘Finlandia 7 is his best-known orchestral work. 


A FIFTEENTH-CENTURY ORGAN 



The angels in this famous painting by Hubert and Jan Van Eyck 
(1420) are playing a “positive” (portable) organ, a harp, and a 
violin. This is a panel from the Ghent altar-piece, ‘The Adora- 
tion of the Lamb’. 
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For some time after Purcell, English music made 
no marked progress. Sir Charles Hubert Parry and 
Sir Charles Villiers Stanford began a revival which is 
still in progress. The comic operas of Sir Arthur S. 
Sullivan (for which Sir William S. Gilbert wrote the 
words) are full of tunefulness and interesting humor. 
Frederick Delius has written distinctively original 
pieces for orchestra and chorus. Sir Edward Elgar is 
known chiefly for his ‘Enigma Variations' for orches-/ 
tra, and his oratorio, ‘The Dream of Gerontius'. In 
‘The Hymn of Jesus', a choral, and ‘The Planets', an 
orchestral suite, Gustav Holst has shown a diversified 
talent. Ralph Vaughan-Williams has revived the 
English folk-song idiom and written symphonies and 
many choral works of a high order. Experimenting in 
new forms, Granville Bantock has produced choral 
and orchestral works rich in tone and feeling. In his 
songs and piano compositions, Arnold Bax strikes a 
note of mysticism. 

New ideals and new methods are reflected in the 
work of man} 7 - composers of today. Stravinsky, a 
Russian, is probably the best known. His ‘Le Sacr6 
du Printemps' has been widely performed. Malipiero 
in Italy, Bartok in Hungary, Schonberg in Austria,. 
Scriabine in Russia, and De Falla in Spain, have all 
contributed to the advance of the art, especially by 
the free use of dissonances. Some of this new music 
is difficult to understand and ugly to ears unfamiliar 
with the new idiom. So, to untrained eyes, are the 
paintings of ultra-modern artists. We should not 
condemn a work of art we do not understand, but 
should either pass it by altogether as not for us or 
wait patiently for its meaning to be revealed to us by 
later developments. 

Music in America 

Up to the last few decades, the United States had 
been too busy felling trees, building homes, and push- 
ing its frontier westward to give much attention to 
music. The musical interests of the Pilgrims naturally 
centered about the church. They had brought with 
them the psalm book used in the reformed churches 
of England, but they knew only a few tunes, and 
these they used over and over. Then in 1640 came 
the ‘Bay Psalm Book', the first musical publication 
in America. ‘A Collection of the Best Psalm Tunes', 
published in 1764, was engraved by Paul Revere. 

A number of choral societies and singing schools 
were organized in the 18th and 19th centuries. The 
Handel and Haydn Society was formed in 1815, and the 
Philharmonic Society of Orchestral Players a few years 
later, both in Boston. The New York Philharmonic, 
the first professional orchestra in America, gave its 
first program in 1842. Today the symphony orchestra 
is one of the cultural assets of most large cities. (See 
Orchestra.) 

Music had its first native expression in the secular 
song ‘My Days Have Been So Wondrous Free' written 
in 1759 by Francis Hopkinson, a signer of the Decla- 
ration of Independence, and a close friend of George 
Washington. Later, the same composer dedicated a 


Chief American Composers 

group of songs to Washington. Little can be said of 
the secular music of the early 19th century, except 
that it was overly sentimental and doleful. 

Stephen Foster is America's best-known composer. 
‘Old Folks at Home' and ‘Old Black Joe' and other 
songs of his are widely popular and are like folic-tunes 
in their simplicity and native quality. John Knowles 
Paine is undeservedly neglected. His ‘Oedipus' and 
‘Nativity' were the first American compositions in 
large forms. Edward MacDowell wrote many charm- 
ing songs, piano pieces, and compositions for chorus 
and for orchestra. 

The “flavor" of America is strongly felt in the 
music of George W. Chadwick, a thoroughly equipped 
composer, whose ’ symphonies, string quartets, over- 
tures, songs, and work in other forms are genuine 
contributions. Henry Gilbert was a self-educated 
musician who was more independent of foreign 
influences than were any of his predecessors or fol- 
lowers. Amy Marcy Cheney Beach (Mrs. H. H. A. 
Beach) wrote excellent music for orchestra and in 
smaller forms. Ernest Bloch did much distinguished 
work for the orchestra. Horatio Parker is best known 
for his oratorio ‘Hora Novissima'. Frederick Con- 
verse has written more music than any other American 
composer — symphonies, operas, and smaller pieces — 
all of which reveal fine craftsmanship. John Powell 
has composed interesting music for piano and orches- 
tra full of the spirit of the South. John Alden Car- 
penter brings humor into music in his ‘Adventures in 
a Perambulator' suite, and his ‘Sky-Scrapers' ballet 
is distinctly original and modern. Both Daniel 
Gregory Mason and Edward B. Hill have won an 
appreciative public particularly through their sym- 
phonies and chamber music. • Charles Martin Loeffler 
has composed much delightful chamber music. 

With the exception of Carpenter and Loeffler, all 
these American composers, write in what is called the 
“conservative tradition." Now there follows a group 
of younger men reaching out for new ideas and new 
ways of expression. Chief among these are Charles T. 
Griffes, whose early death cut short a life of great 
promise; Howard Hanson, a composer of both choral 
and orchestral works of real distinction; Leo Sowerby, 
a competent and original composer; Aaron Copland, 
whose orchestral pieces are brilliant and forward- 
looking; and Roger Sessions, a composer of promise. 

What Is “Jazz’*? 

To the American negro we are indebted not only 
for the “spirituals," but for ragtime, which developed 
into jazz. The spirituals, are expressive of profound 
religious feeling. In ragtime, which relies for its 
effects mostly on syncopation, we detect the jungle 
rhythm. Jazz is more than syncopation. It depends 
for its effect on every kind of musical distortion, 
especially on the accenting of the odd or unaccented 
beat and on unconventional chords. Grotesque effects 
are produced by muted brasses, by use of the saxo- 
phone and the clarinet as leading instruments, and 
by wailing sliding effects. Jazz at its best is like the 
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best cartoons, at its worst it is below the “comic strip.” 
It is full of a sort of musical slang, racy with the ver- 
nacular of cities, and without a breath of fresh air in it. 
There are no good tunes in jazz but its subtle cross- 
rhythms are interesting. 

The American Indian has made a unique contribu- 
tion to American music. Indian tunes have vivid 
rhythms, usually different from those of the drums, 
which were the principal musical instruments. Often 
the singers began on a 
high note and ended 
almost in a growl. In 
recent years Indian 
melodies have been 
studied by several com- 
posers, and some are 
now known in songs 
that have gained wide- 
spread popularity. 

Development of Hymn 
Writing 

The singing of 
hymns was part of the 
worship of the ancient 
Greeks and the Jews. 

The Psalms are the 
words of Hebrew songs, 
which seem to have 
been sung responsively 
by two great choirs. 

One choir sang the 
first line; the other 
choir answered with 
the next line, thus: 

First choir: The earth 
is the Lord’s and the 
fullness thereof; 

Second choir: The world 
and they that dwell 
therein. 

First choir: For he hath 
founded it upon the 
seas, 

Second choir: And estab- 
lished ituponthefloods. 

And so they con- 
tinued through the 
Psalm until the word 
“selah” occurred; then 
the singers paused and the instruments played an 
interlude alone, after which the singing was resumed. 
This method of “antiphonal” singing is still prac- 
tised occasionally, and is the forerunner of the pres- 
ent-day singing of hymns by church choirs and con- 
gregations. Hymns as we know them today are 
largely the work of writers since the 16th century. 
In the 18th century hymnology was enriched by the 
work of Isaac Watts, Philip Doddridge, Charles 
Wesley, and many others. 

Suggestions for Study 

Hebrews and Greeks: ‘Junior High School Song Book’, 
published by E. C. Schirmer Music Company, Boston. A 


beautiful Jewish hymn arranged for girls’ and boys’ voices, 
p. 353. 

Folk-Songs: ‘A Book of Songs’, T40 Folk-Songs’, ‘The 
Home and Community Song Book’, published by E. C. 
Schirmer; ‘Songs of Many Nations’, published by Women’s 
Press, New York; ‘Folk-Songs, Chanteys, and Singing 
Games’ by Farnsworth and Sharpe, published by H. W. 
Gray Co., New York. 

Early Vocal and Instrumental Music: ‘Columbia History 
of Music for Ear and Eye’, Period I, by Percy Scholes. 
Contains text and phonograph records. An example of the 

mixture of polyphony 
with chords, ‘Lo, How a 
Hose ’ere Blooming’ by 
Praetorius, for girls’ 
voices only in ‘A Book of 
Songs’ {see above); also 
arranged for girls’ and 1 
boys’ voices in ‘Junior 
High School Song Book’. 
Examples of madrigals: 
‘The Silver Swan* by 
Orlando Gibbons, and 
‘My Bonny Lass’ by 
Morley, arranged for 
girls’, boys’, and mixed 
voices, published by E. 
C. Schirmer; ‘Dido and 
Aeneas’ by Henry Pur- 
cell, Oxford University 
Press, New York. 

From Bach to Beethoven: 
Bach albums in ‘Master 
Series for the Young’, 
published by G. Schirmer, 
Inc., New York; ‘The 
Well-Tempered Clavi- 
chord’. The first work 
contains some of Bach’s 
simpler music. Handel’s 
writing may be studied 
most advantageously in 
the Sonata for Violin and 
Piano in A major, the 
celebrated ‘Largo’, ashort 
piano piece ‘The Harmo- 
nious Blacksmith’, his 
suites, overtures, concer- 
tos, and the famous ora- 
torio ‘The Messiah’. Vol- 
umes of Haydn’s pieces 
for the piano are readily 
obtainable. The easiest 
way to get an idea of his 
music is to play one of 
his symphonies at the 
piano, four hands; for 
example, ‘The Clock’ in 
D major. His famous 
oratorio is ‘The Creation’. A typical song is ‘My Mother 
Bids Me Bind My Hair’. The Sonata for Violin and Piano 
in G major is suggested for study. The String Quartet in 
C major is a fine example of his chamber music. An album 
of easy pieces by Mozart is in ‘Master Series for the Young’. 
The piano sonatas, the String Quartet in C major and the 
G minor Symphony are typical of his work. These are 
issued for the phonograph. All the nine symphonies of 
Beethoven are published for the piano, and are recorded on 
the phonograph. It would be well to begin with the Fifth, 
because it is the most direct of them all. The piano sonatas 
are published in two volumes. There is a Beethoven volume 
in ‘Master Series for the Young’. 

From Beethoven to Wagner: Schubert’s Impromptus and 
Moments Musicaux for the piano are characteristic of his 
style. The String Quartet in A minor and the ‘Unfinished 


LADY PLAYING A LUTE 



The lute which this charming Dutch lady is playing with such an intent 
expression is one of the earliest types of stringed instrument. Large 
double-necked lutes, like this, had two sets of tuning pegs. The paint- 
ing, by Terborch (1617-1681), is in the Royal Gallery at Cassel, Germany. 
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Symphony* are available for the phonograph. To appreciate 
his music, a helpful plan is to sing some of his famous songs, 
such as ‘Faith in Spring’, ‘Hedge Rose*, ‘My Sweet Repose’, 
‘Hark! Hark! the Lark!’, and ‘Who is Sylvia?' Of Schu- 
mann’s compositions, the simplest are ‘Kinderscenen’. More 
interesting and not too difficult are ‘Nachstiike in F major’ 
and the ‘Romance in F sharp minor*. Try also ‘The Two 
Grenadiers’, ‘Love-Thoughts’, ‘Thou art like unto a flower’, 
‘By Moonlight’, and ‘The Lotus Flowers’ (these are the 
English titles for the Schirmer edition). There are phono- 
graph records of the chamber music and many songs. 
Mendelssohn’s easy piano pieces have been collected in 
album form. The nocturne from ‘Midsummer Night’s 
Dream’ is beautiful and simple. Much of this work has been 
recorded, as well as his famous violin concerto. Among 
Chopin’s nocturnes, preludes, and Etudes there are a few 
comparatively easy to play. Phonograph records have been 
made of his greater piano compositions. 

From Wagner to the Present: Typical selections from 
Wagner’s music may be made from the opera ‘Die Meister- 


How Music Is Written 


singer’. The prelude to that work is especially recommended. 
Many scenes from the operas are recorded. Some of C6sar 
Franck’s work may be studied in ‘A Book of Songs’. His 
violin sonata, symphony, quintet, and symphonic variations 
are recorded. Several melodies of Brahms for unison singing 
are in ‘A Book of Songs’. In the ‘Junior High School Song 
Book’ there are nine part-songs. The symphonies, the String 
Quartet in A minor, the celebrated Quintet for Piano and 
Strings as well as other works of his are recorded. Several 
parts of Rimsky-Korsakof’s ‘Scheherazade’ have been 
recorded for phonograph, as well as ‘The Bumble Bee’, a 
short descriptive orchestral piece. Antonin Dvordk’s melo- 
dious symphony ‘The New World’, two overtures, some 
Slavonic dances, and some songs are recorded for the 
phonograph. Grieg’s simple piano compositions and songs 
have been issued in albums. In addition to these are violin 
sonatas, symphonic pieces, and many songs. In the album 
of Debussy’s piano music, ‘The Girl with the Flaxen Hair’ 
is recommended for study. ‘L’Apres-midi d’un Faune’, 
and other pieces have been recorded on the phonograph. 
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CCIENTIFIC analysis tells us that the pleasurable 
^ sounds we call music are created by the physical 
factors of pitch, time and accent combined in rhythm, 
and tone quality contrib- 
uted by the overtones of 
the voices or instruments 
producing the sounds ( see 
Sound). 

To write and read music 
it is necessary to have a 
system of symbols — a spe- 
cial musical alphabet, as it 
were — to indicate pitch, 
time, and rhythm. As early 
as the 9th century, certain 
signs called “neumes” were 
placed above the syllables 
of the words to be sung, 
as memory aids to the 
singers, but musical nota- 
tion, as we know it, was 
not invented until the 11th 
century, when Guido of 
Arezzo devised the sol-fa 
method of singing. A cer- 
tain Latin hymn, the first 
six lines of which began 
respectively on the first 
six tones of the scale, sug- 
gested to Guido that if the 
singers remembered the 
pitch of the first syllable 
of each line, they could get 
any given note from that 
syllable. These syllables 
were: ut , re, mi, fa, sol, la. 

Later ut was changed to 
was added. 


became the practise to use outline symbols for 
the long notes. Two staffs were used, one for 
higher voices and another for lower voices with a note 
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It took men thousands of years to learn to write music in the 
simple and intelligible modern fashion. As early as the 9th 
century of our era musicians had begun to indicate musical 
sounds by a complicated system of dashes, curves, hooks, and 
dots, as you see in the example at the top. By the 12th century 
they had introduced a four-line staff with square notes, thus 
indicating the intervals between the sounds. From the 15th 
to the 17th centuries, square and lozenge-shaped notes with 
or without “tails” to indicate time values were used, with a 
five-line staff and key signatures, as in the third and fourth 
examples. From this it was a short step to the present system, 
with time divisions shown by bars at right angles to the staff. 


do, and a seventh, or si, 
With a staff to show the relative posi- 
tion of the tones, variously shaped notes were gradu- 
ally worked out to show length and value of each 
sound. At first all had black heads, but it soon 


for a short cross line (now 
called middle C) in the 
position where one line 
normally would stand be- 
tween the two staffs. This 
made the remaining notes 
of the octaves, written up 
and down, come in differ- 
ent places on their respec- 
tive staffs. Fig. 4 shows 
this arrangement, with the 
G, or treble, clef (<§>) used 
to mark the upper staff, 
and the F, or bass, clef 
(j)0 used on the lower one; 
the clef names are derived 
from the lines about which 
the curl starts. Notes 
above or below these staffs 
are placed on or between 
short “leger lines” pro- 
longing the staff. 

“Sharps”, and “Flats” 
The scale resulting from 
playing all the notes on a 
staff so constructed is the 
scale of C major. Since 
two of the intervals in any 
scale are half steps or semi- 
tones, if one desires to 
write the scale for any 
other key there must be 
some device for raising or 
lowering the pitch indicated by any given note. Such 
devices are called chromatic sijmbols. 

These are the sharp (#) indicating the half-tone 
above the written note, the flat (b), marking the half- 
tone below the one written, the double sharp (■&), 
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meaning one whole tone above, and the double flat 
(bb), meaning one whole tone bellow the one written. 

To avoid having to use these symbols as long as 
the key is played, it is customary to place the sym- 
bols just before the beginning of the music on the 
staff. Every note so marked is then to be raised or 
lowered whenever it occurs. Since certain effects re- 
quire that this be not done, this is indicated by placing 
a “cancel” mark (fcj ) before a note to show that it 
has its “natural” or unmarked staff value. 

Indicating Time, Accent, and Rhythm 

We all know how the threefold rhythm of a waltz 
differs in “feeling” from the fourfold one of a foxtrot, 
the difference being in accent. The feeling of waltz 
time is established by a strong accent, then two weaker 
ones. Foxtrot time has a strong accent, a weak one, 
one intermediate in strength, then a weak one. The 
respective “accent-patterns,” then repeat as long as 
the rhythm lasts. The word “time” is used in music 
either to indicate the speed at which successive notes 
of the accent-pattern are rendered (the tempo), or to 
indicate tempo and the accent-pattern — as when we 
say “waltz time.” 

About a century after Guido launched the system 
of designating pitch by notes on a staff, Franco of 
Cologne, Phillippe de Vitry, and others modified it to 
indicate these time and accent factors as well. As 
finally developed, their ideas resulted in placing a line 
or “bar,” across the staff before the strongest accent 

„ j j /» ) J 

- - * t 3 3 ij 

The duration of notes and rests is shown by their form. The 
notes (above) and the rests (below) are, in order: whole, half, 
quarter, eighth, sixteenth, thirty-second, and sixty-fourth. 

of a pattern, thus cutting the staff into horizontal 
“measures,” each containing a complete accent-pat- 
tern; and the shapes of the notes within the measure 
showed how long each was to sound. 

Sometimes the composer wants to have a gap, or 
blank spot, in his march of accents. To make the gap 
unmistakable, the composer marks it with a rest, of a 
shape signifying the duration of the gap. 

To indicate the accent-pattern intended, a “time- 
signature” is given at the beginning of the music. The 
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signature for waltz time, for example, is -f. The 3 
indicates three accents to the measure, while the 4 in 
the denominator means that one quarter-note is used 
for each accent. In foxtrot (-|) time, the numerator 4 
indicates four accents to the measure, each one a 
quarter-note in duration. 

“Ties” and “Slurs” 

Another way used to designate the duration of a 
note is to place a dot after it, which increases its dura- 
tion by one-half. Thus, a half-note with a dot lasts 
three beats — a full measure in waltz time. 

A prolonged note sometimes is indicated by writing 
a second note of the proper value for the prolongation 
and connecting the two notes by a curved fine called 
a “tie.” 

If a secondary accent-pattern is “dropped in” upon 
the march of the main pattern, and the composer 
wants to call attention to it, he places a curved line 
called a “slur” above or below it. 

Melody, Harmony, and Counterpoint 

When you sound single notes of varying pitch, dura- 
tion, and accent one after another, the succession con- 
stitutes a melody , or tune. Should you sound several 
different notes at once, you would have a chord; and 
the proper use of chords creates harmony. If we view 
music written in four-part form vertically, we see it 
as a succession of chords — that is, in its harmonic 
aspect. If we view it horizontally, tracing each mel- 
ody, and its interplay against the others, we see it 
from the viewpoint of counterpoint, which, broadly, is 
the art of weaving simultaneous melodies together into 
a pleasing whole. 

Experience has developed certain “patterns” or set 
schemes for developing musical effects in an orderly, 
pleasing manner. In building a musical form, the com- 
poser must work with units, just as an author must 
put together sentences to make his story. To be pleas- 
ing, a musical unit must convey a definite sense of 
beginning somewhere, going somewhere, getting there, 
and stopping. One way of doing this is starting it and 
stopping it on the tonic, or fundamental note of the 
key in which it is plaj^ed, and reinforcing it at these 
points with chords also built upon the tonic as their 
base. In the commonest form of close both bass and 
soprano sound the tonic of the chord. 

(A fist of the terms most commonly used in music 
will be found with the entry Music in the Fact-Index.) 
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/^AF ALL the arts, music has the most nearly universal 
appeal. Song and speech must have originated at 
almost the same stage of human development. From its 
simplest beginnings in the form of rhythmical utterance 
or rhythmical sounds made by drumming, it has developed 
into forms of amazing complexity and has led to the 
invention of an astonishing number of musical instru- 
ments. The study of its development, of its various 
forms, of the great artists who have contributed to its 
history, and of the physical basis on which it depends 
makes up one of the most fascinating chapters in the 
story of human achievement. 


Organized. Study of MUSIC 

I. NATURE OF MUSIC: 

A. Musical Intervals and Scales: M-3 18, S-198. 

B. Three Elements of Music: 

a. Rhythm: M-3 18-19. Time T-96. 

b. Melody: M-319. 

c. Harmony and Counterpoint: M-319. 

C. Rotation: M-3 18-19. Guido’s Improvement M-318. 

D. Scientific Explanation of Musical Sounds: 

a. Difference Between Music and Noise: S-195. 

b. Mechanics of the Human Voice: V-330-1. 

c. How We Hear Music: E-127. 

d. Resonance and Pitch: S-196, S-197-8, M-318. 
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n. MUSICAL INSTRUMENTS: M-321. 

A. Stringed Instruments: M-321, 0-240. Piano P-209, 
M-321; Harp H-225, M-321; Violin V-301, 0-240; Gui- 
tar G-184; Mandolin M-50; Banjo B-38. 

B. Wind Instruments: M-321. 

a. Wood- Wind Instruments: W-135, 0-240-1. Flute, 
Oboe, Clarinet M-323, 0-240-1, S-197. 

b. Brasses: M-323, 0-241. Horn H-33S. 

c. The Reeds: M 323. Oboe and Clarinet 0-241. 

d. Minor Wind Instruments : Accordion M-323 ; Bagpipe 
B-15; Harmonica H-224; Ocarina M-323. 

e. Organ: 0-248, Pipe Organ and Reed Organ M-323. 

C. Percussion Instruments: 0-241, M-321, M-323. Drum 
D-114; Bell B-91, M-323. 

D. Orchestra: 0-240. 

III. AUTOMATIC RECORDING AND REPRODUC- 
TION OF MUSIC: 

A. The Player-Piano: P-212, P-213 picture. 

B. The Phonograph: P-174. 

C. The Radio: R-17. 

D. Music in Sound Pictures: M-283, M-278. 

IV. MUSIC AS AN ART: F-37. 

V. HISTORY OF MUSIC: 

A. Development Among Primitive People: M-308-9. 

—The Folk-Song: F-132, M-309. 

B. Hebrew Music: M-309. 

C. Greek Music: M-309, E-168, D-91, D-92. 

D. Contribution of Latins, Slavs, Teutons: C-247-8. 

E. Music in the Early Christian Church: M-309. 

a. Gregorian Chants: M-309, G-177, M-233. 

b. Giovanni Palestrina and Other Famous Composers 
of Mass Music: M-310, R-75. 

c. Beginnings of Harmony: M-310. 

F. Secular Music in the Middle Ages: M-3 10-11. 

a. Vocal Music: 

1. The Singers — Troubadours, Minnesingers, 
Mastersingers, Jongleurs, the Eisteddfod 
M-310, R-127. 

2. The Songs — John of Fornsete and the Canon, 

the Madrigal M-310. 

b. Instrumental Music: The Instruments, Lute, 
Virginal, Harpsichord M-310, M-317 picture, P-209. 

G. The 16th Century: Development of Church Music 
M-310-11. 

a. Masses and Motets: M-310. 

b. Hymns and Chorales: M-310. 

H. Music in the 17th and 18th Centuries: M-3 11-13. 

a. Development of Virtuosity and Creation of New 
Instrumental Forms: Suite, Rondo, and Sonata 
M-311-12. 

b. The Great Masters: 

1. Henry Purcell and the Beginning of the New 
Period M-311. 

2. Johann Sebastian Bach B-10; His Work in 
Chorales, Suites, Songs, Cantatas, and Per- 
fection of the Fugue M-311-12. 

3. George Frederick Handel H-208, P-211 pic- 
ture. 

— Development of the Oratorio, Chorale, and 
Concerto M-311, M-3 12. 

4. Karl Philipp Emanuel Bach — His Work in 
the Sonata M-3 12. 

5. Franz Joseph Haydn H-249 ; Perfection of the 
Symphony M-3 12-1 3. 

6. Wolfgang Amadeus Mozart M-295, M-313, 
0-228. 

L The 19th and 20th Centuries: M-3 13-16. 

a. Opening Years of the 19th Century: Ludwig van 
Beethoven B-79, M-313, P-210; Muzio Clementi 
and Karl Czerny (Fact-Index). 

b. Spirit of Romanticism: M-3 13-14. 

1. Franz Schubert S-41, M-313. 

2. Robert Schumann S-41, M-313-14, P-213. 

3. Felix Mendelssohn M-114, M-3 14. 

4. Johann Strauss and the Waltz (Fact-Index). 


c. The Pianist-Composers: 

1. Fred6ric Chopin C-225, M-314, P-213. 

2. Franz Liszt L-156, M-314, P-213. 

3. Anton Rubinstein and Theodor Leschetizky 
(Fact-Index). 

d. German and Austrian Music: M-3 14-15. 

1. Classicism — Johannes Brahms B-218, M-314. 

2. The German Lied — Hugo Wolf M-315 ; Robert 
Franz M-314; Franz Abt (Fact-Index). 

3. Richard Wagner W-l, M-314, 0-228-9. 

e. Bohemian Music: M-315. 

f. French Composers and Their Music: M-315. 

g. Spanish, Italian, and Hungarian Music: M-316. 
Isaac Alb6niz, B61a Bartok (Fact-Index). 

h. Russian Music: 

1. Rise of a National School M-315; Peter 
Tschaikovsky T-148, M-315. 

2. Impressionists — Alexander Scriabine and Igor 
Stravinsky M-316, 

3. Russian Folk-Songs F-134. 

i. Modern Polish Music: Ignace Paderewski P-11; 
Moritz Moszkowski (Fact-Index). 

j. Scandinavian Music: M-315. Edvard Grieg G-178. 

k. British Music: M-316. 

J. Music in America: M-3 16-17. 

a. Music of the Indians: M-317, F-135, 1-64-5. 

b. Music of the Negroes: N-63, M-316-17. 

1. Spirituals F-135, N-63. 

2. Ragtime and Jazz M-316-H7, N-63. 

c. Composers: M-316. Foster F-164; MacDowell M-5. 

VI. NATIONAL SONGS: N-24. 

VII. PRINCIPAL FORMS OF MUSICAL EXPRESSION: 

A. Suite: M-311; Sonata, Concerto, Symphony, Oratorio, 
Fugue: M-3 12; Rondo: M-311; Hymn: M-317; Canon, 
Cantata, Anthem: (Fact-Index). 

B. Opera: 0-228. 

a. Experiments of Camerata in 16th Century with 
Greek Drama: 0-228. 

b. Early Composers: Jacopo Peri, Claudio Monte- 
verde, Francesco Cavalli, Alessandro Scarlatti, 
Jean Baptiste Lully 0-228. 

c. Development in 18th and 19th Centuries:- Reforms 
of Christoph Willibald Gluck 0-228. 

d. Types of Opera: Opera Buff a or Comic Opera, 
German Singspiel, Opera Comique , Opera Bouffe, 
Grand Opera 0-228. 

e. Reforms of Richard Wagner: Creation of “Music 
Drama” W-l, 0-228, M-314. 

f. Italian Opera: 

1. Gioacchino Rossini M-314 (‘The Barber of 
Seville’ 0-229), 

2. Gaetano Donizetti M-314 (‘Lucia di Lammer- 
moor’ 0-231). 

3. Giuseppe Verdi V-282, M-314 (‘Aida’ 0-229; 
‘Otello’ 0-232; ‘II Trovatore’ 0-234). 

4. Ruggiero Leoncavallo (‘I Pagliaeci’ 0-232). 

5. Pietro Mascagni M-314 (‘Cavalleria Rusti- 
cana’ 0-230). 

6. Giacomo Puccini M-314 (‘La Boheme’ 
0-229; ‘Madama Butterfly’ 0-231; ‘La Tosca’ 
0-234; ‘Manon Lescaut’ 0-231). 

7. Italo Montemezzi (‘L’Amore Dei Tre Re’ 
0-229). 

8. Ermanno Wolf-Ferrari (‘Jewels of the Madon- 
na’ 0-230). 

9. Vicenzo Bellini M-314. 

g. French Opera: 

1. Giacomo Meyerbeer (‘The Huguenots’ 0-230). 

2. Jacques Halevy (‘La Juive’ 0-230). 

3. Ambroise Thomas (‘Mignon’ 0-232). 

4/ Charles Frangois Gounod 0-229 (‘Faust’ 
0-230; ‘Romeo and Juliet’ 0-233). 

5. Jacques Offenbach (‘Tales of Hoffmann’ 0-233L 

6. Charles Camille Saint-Saens (‘Samson and 
Delilah’ 0-233). 
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7. George Bizet M-314 (‘Carmen’ 0-229). 

8. Jules Massenet (‘Thais’ 0-233; ‘Le Jongleur 
de Notre Dame’ 0-230; ‘Manon’ 0-231). 

9. Gustave Charpentier (‘Louise’ 0-231). 

10. Claude Debussy (‘Pelleas et Melisande’ 
0-232). 

11. Daniel Auber, Hector Berlioz, F61icien Cesar 
David, Leo Delibes, Paul Dukas (Fact-Index). 

h. German and Austrian; 

1. Wolfgang Mozart M-295, M-313 (‘The Mar- 
riage of Figaro’ 0-231). 

2. Friedrich von Flotow (‘Martha’ 0-231). 

3. Richard Wagner W-l (‘Lohengrin’ 0-230; 
‘Die Meistersinger von Niirnberg’ 0-232; 
‘Das Rheingold’ 0-232; ‘Die Walkiire* 
0-232; ‘ Gotterdammerung’ 0-233; ‘Siegfried’ 
0-233; ‘Tristan und Isolde’ 0-234; ‘Tann- 
hauser’ 0-233). 

4. Richard Strauss M-315 (‘Der Rosenkavalier’ 
0-233). 

5. Christoph Willibald Gluck 0-228; Ludwig 
van Beethoven B-79; Carl von Weber M-314; 
Engelbert Humperdinck M-314r-15; Ludwig 
Spohr (Fact-Index). 

i. Russian (Operatic and Ballet) : Modest Moussorg- 

sky M-315; Peter Tschaikovsky T-148; Alexander 

Borodin, Michael Glinka, Cesar Cui, Rimsky- 

Korsakof, Igor Stravinsky (Fact-Index). 

j. Bohemian: Friedrich Smetana, Antonin Dvordk 

(Fact-Index). 

k. British : 

1. George Frederick Handel H-208, M-312, 
P-211 picture. 

2. The Ballad Opera — ‘Beggars’ Opera’ by John 
Gay (Fact-Index). 

3. Michael Balfe (Fact-Index). 

4. Sir Arthur S. Sullivan M-316. 

l. American: Walter Damrosch, Victor Herbert, 

Reginald De Koven, Deems Taylor (Fact-Index). 

Bibliography for Music 

— Books for Younger Readers: 

Bakeless, K. L. Story-Lives of Great Composers (Stokes, 1940). 

Bauer, Marion and Peyser, E. R. How Music Grew (Putnam, 1925). 

Bauer, Marion and Peyser, E. R. Music through the Ages (Putnam, 
1932). 

Brower, H. M. Story-Lives of Master Musicians (Stokes, 1922). 


Musical INSTRUMENTS. If you stretch a string 
or wire tightly and pluck it, the string vibrates and 
makes a pleasing sound. Or if you close one end of a 
hollow tube and blow into the other, the air in the 
tube is set vibrating and makes a different sort of 
sound. Again, if you strike a thin piece of leather 
stretched over a box, or a piece of metal suspended 
by a string, you get another kind of sound caused by 
the vibration of the leather or the metal. 

From these three modes of causing sounds come 
all the various kinds of musical instruments. When 
you first look at the piano, the organ, and the many 
instruments used in bands or orchestras, they seem 
very different from each other. But a little observa- 
tion will show you that they all fall into these three 
great groups or families,, according to the way they 
produce their sounds. Those in which the sound 
comes from vibrating strings are known as stringed 
instruments; those in which a column of air is set 
in motion are called wind instruments; those which 
themselves are set vibrating by being struck are 
called 'percussion instruments. 
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Carnes, Kathleen and Pastene, Jerome. Child’s Book of the Sym- 
phony (Howell, Soskin, 1941). 

Coleman, S. N. Creative Music for Children (Putnam, 1922). 
Coleman, S. N. Drum Book (Day, 1931). 

Commins, D. B. Making an Orchestra (Macmillan, 1931). 

Kinscella, H. G. History Sings (Univ. Pub. Co., 1940). 

LaPrade, Ernest. Alice in Orchestralia (Doubleday, 1925). 
McSpadden, J. W. Stories from Wagner (Crowell, 1905). 

Schauffler, R. H. Magic of Music (Dodd, 1935). 

Untermeyer, Louis. Last Pirate (Harcourt, 1934). 

Van Loon, H. W. and Castagnetta, Grace. Songs America Sings 
(Simon & Schuster, 1939). 

Whitcomb, I. P. Young People’s Story of Music (Dodd, 1908). 

— Books for Advanced Students and Teachers: 

History and Theory of Music 

Bauer, Marion. Twentieth Century Music (Putnam, 1933). 

Browne, C. A. Story of Our National Ballads (Crowell, 1931). 

Ewen, David. Composers of Today (Wilson, 1936). 

Finney, T. M. History of Music (Harcourt, 1935). 

Gehrkens, K. W. Revised Music Notation and Terminology (Laid- 
law, 1930). 

Goldberg, Isaac. Tin Pan Allej' (Day, 1930). 

Hamilton, C. G. Piano Music (Ditson, 1925). 

Howard, J. T. Our American Music (Crowell, 1939). 

Howard, J. T. and Mendel, Arthur. Our Contemporary Composers 
(Crowell, 1941). 

Sandburg, Carl. American Songbag (Harcourt, 1927). 

Scholes, P. A. and Earhart, Will. Book of the Great Musicians 
(Oxford, 1931). 

Schwartz, H. W. Story of Musical Instruments (Doubleday, 1938). 
Woods, G. H. Public School Orchestras and Bands (Ditson, 1920). 

Music Appreciation 

Bowen, C. S. D. Friends and Fiddlers (Little, 1935). 

Clarke, E. T. Music in Everyday Life (Norton, 1935). 

Copland, Aaron. What to Listen for in Music (McGraw, 1939). 
Downes, Olin. Symphonic Masterpieces (Dial Press, 1935). 
Kinscella, H. G. Music on the Air (Viking, 1934). 

Kobbe, Gustav. Complete Opera Book (Putnam, 1935). 

Krehbiel, H. E. How to Listen to Music (Scribner, 1896). 
McKinney, H. D. and Anderson, W. R. Discovering Music (Amer. 
Bk. Co., 1934). 

Mursell, J. L. Human Values in Music Education (Silver, 1934). 
O’Connell, Charles. Victor Book of the Symphony (Simon & 
Schuster, 1941). 

Spaeth, S. G. Music for Fun (McGraw, 1940). 

Taubman, H. H. Music as a Profession (Scribner, 1939). 

Taylor, Deems. Of Men and Music (Simon & Schuster, 1937). 
Upton, G. P. and Borowski, Felix. Standard Concert Guide (Me- 
Clurg, 1930). 

Vaughan Williams, Ralph. National Music (Oxford, 1934). 1 


Of these families the string group is the largest. 
The piano is its best-known member ( see Piano). 
Open the case and you find the strings. They are of 
wire and are stretched across a great sounding-board 
of fine strong wood that will not crack or warp. 
Now, with a quick touch press one of the keys in the 
center of the keyboard. You will see that you cause 
a little felt hammer to lift away from the string and 
at the same time a little metal hammer to strike the 
string. When this is taking place, you hear a tone. 
Now take yo ur finger from the key, and you will see 
the little felt hammer fall back against the string; at 
once the tone is hushed. This is because the felt 
pressing against the string stops the vibrations. 
Sound a key well down toward the left-hand end of 
the keyboard; the tone you will hear is much lower. 
This is because the bass strings are so much heavier 
and longer that they vibrate more slowly. 

The harp, with its six and a half octaves, has almost 
as wide a range as the piano. All the strings except 
those in the bass are made of catgut; and instead of 
being struck they are plucked with the fingers. Most 
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PAN’S PIPES AND THEIR CHILDREN 



When the Greek god Pan invented his rude “Pan’s pipes,” as the old Greeks fabled, he little thought what a tremendous family o 
musical instruments would come from them. Here we see a few of their descendants: (1) Fife, (2) Flute, (3) Clarinet, (4) Bassoon 
(5) Violin, (6) Violoncello, (7) Double Bass, (8) Ancient Trumpet, (9) Castanets, (10) Lyre, (11) Cymbals (early), (12) Ancient Harp 
(13) Bugle, (14) Modern Trumpet, (15) Cornet, (16) Tambourine, (17) Trombone, (18) Saxophone, (19) Bagpipe, (20) Tuba, (21) Triangle 
(22) Helicon, (23) Harp, (24) Guitar, (25) Mandolin, (26) Ocarina, (27) Kettle Drum, (28) Snare Drum, (29) Bass Drum and “Traps, 
(30) Zither, (31) Piano, (32) Pipe Organ, (33) Accordion, (36) Harmonium. The Tuning Fork (34) is used to give true pitch, and th< 

Metronome (35) to mark time. 
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1 MU S K DEER 

of the harp tones are thus made without vibrations of 
any metal, and are therefore much sweeter and richer 
than the tones of the piano. When you hear a harp 
you will recall the story about the boy David, who 
thousands of years ago played upon his harp to soothe 
the suffering king. For the harp is one of the oldest of 
all instruments. Read its story, how it has sung its 
way from a bowstring to an important place in the 
concert hall. (See Harp.) 

Other stringed instruments played much like the 
harp are the guitar, the mandolin, the banjo, and the 
zither. (See Banjo; Guitar; Mandolin.) 

The violin, another very important member of the 
string family, is played in a different manner. In- 
stead of being plucked or struck, its strings are usually 
set vibrating by drawing a horse-hair bow across 
them, though occasionally harplike effects are ob- 
tained from it by plucking. Closely related to the 
violin are the viola, violoncello, and double bass, 
which are larger forms of the same type, producing 
deeper sounds by their greater size. (See Violin.) 

The flute, one of the oldest musical instruments, 
is a typical member of the wind instrument group. 
This is simply a closed tube in which the air is set in 
vibration by blowing into a hole in the side or into 
a mouthpiece in the end of the tube. A smaller form 
of the flute with a shriller sound is the piccolo. The 
flageolet and fife also belong to the flute family. (See 
Wood-Wind Instruments.) 

After the invention of the flute, men discovered 
that they could get different and more varied effects 
by using a longer tube with a mouthpiece against 
which 'their lips could vibrate. Thus originated the 
wind instruments of the horn and trumpet type. 
Long tubes are required to produce deep tones, and 
so in most instruments of this kind the tube is 
curved into a more or less circular form. In one 
type, the trombone, the tube is made in two parts, 
one fitting into the other, so that it can be drawn in 
or out and thus made shorter or longer. The cornet, 
the French horn, and the great bass tuba are also 
members of this group, which is known to musicians 
as the “brasses. ” (See Horn, Musical.) 

Among the wood-wind instruments and the brasses 
are some called the “reeds,” because they have reeds in 
their mouthpieces. These reeds are set in vibration 
by the breath, and they in turn start the air vibrating 
in the tube, thus producing the sound. Among the 
common reed instruments are the oboe, English horn, 
bassoon, clarinet, and saxophone. 

Now we come to the percussion instruments, those 
that themselves vibrate when struck. They are of 
two chief kinds, drums and bells. Everyone knows 
the big bass drum and the smaller snare drum, which 
are so much used in bands to mark the time and to 
produce stirring martial effects. These drums make 
indefinite sounds of no fixed pitch, but there is 
another kind, the kettledrum, which can be tuned 
fco a definite pitch and is much used in orchestras 
(see Drum). In the bell group are such instruments 


as the triangle, the glockenspiel, the xylophone, the 
celesta, and the cymbals. 

The pipe organ and the smaller reed organ are types 
of wind instruments in which air is supplied by means 
of bellows. Modern pipe organs have many tones not 
produced by wind, such as chime and bell effects. 
Each series of pipes, reeds, bells, or chimes is brought 
under control of a keyboard. (See Organ.) 

In addition to these more important musical instruments, 
there are a great many minor instruments. Among these 
are the accordion , which is made on the principle of the 
bellows, the sound being produced by forcing air through 
metallic reeds; the concertina , a 19th-century improvement of 
the accordion; the piano accordion , which has a regular piano 
keyboard for the right hand and 120 buttons for bass tones; 
the bagpipe , in which the player forces air through three or 
more pipes by pressure of his arm on a leather wind-bag kept 
supplied from his lungs; the Jew's harp ( a small lyre-shaped 
instrument, which, placed between the teeth, gives tones 
from a bent metal tongue struck by the finger; the harmonica 
or mouth organ (sometimes called the French harp), in which 
the notes are produced by the vibration of free metallic reeds; 
the ocarina , a little instrument which has an egg-shaped 
body, usually of terra cotta, with a mouthpiece and finger 
holes by means of which soft whistle-like tones are produced. 

Musk DEER. From very early times this animal 
has been hunted for the sweet-smelling “musk” which 
it yields. It differs from other members of the deer 
family in having no antlers in either male or female. 
The male, however, has sharp tusks projecting down- 
ward from the upper jaw which are used in fighting. 
Musk deer inhabit the high plateaus of central Asia, 
usually living alone, rarely in pairs, and never in 
herds. They are shy, feeding mainly at night, and 
on account of the difficulty of approaching them they 
are usually caught in traps. A full-grown specimen 
is about '3 feet long and 20 inches high at the 
shoulders. They vary in color, but are commonly 
grayish or yellowish-brown, and whitish below. The 
musk is found in the male only, in a sac the size of a r 
very small orange, situated on the under surface of 
the abdomen. The sac contains an ounce or more of 
the crude musk, which when fresh, is said to resemble 
moist gingerbread in color and consistency. Because 
of its powerful and enduring odor, this substance is 
of great value in making perfumery, and is an im- 
portant article of commerce throughout Asia. Scien- 
tific name, Moschus moschiferus. 

MUSK OX. This animal of arctic America, which 
looks like a small buffalo, wears a dark brown coat of 
hair, short and curly on the neck and back, but so 
long on the sides that it almost sweeps the ground. 
The short tail and small ears of the musk ox are hidden 
in the long fur. 

The great curved horns, whose massive bases meet 
across the forehead of the adults, make effective 
weapons against wolves who prey upon the calves. 
When the wolf pack charges, the bulls and cows form 
a circle around the calves and, with heads outward, 
present an impregnable barricade of sharp horns 
This strategy is successful against wolves, but against 
Eskimos and white men hunting with firearms it means 
sure death to entire herds. An average bull reaches 
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a weight of 450 pounds. The animal gets its name 
from its peculiar musky odor, which, however, does 
not appear to be due to the secretion of any particular 
gland, as in the 
case of the musk 
deer. Its cause is 
not known. 

Musk oxen live 
in herds of 20 or 
30 upward and feed 
on grasses, lichens, 
moss, willow, and 
pine shoots. The 
flesh of some is 
very palatable, of 
others tough and 
unpleasantly 
musky, especially in 
old males. They 
are important food 
animals to the Es- 
kimos and to Arctic 
explorers. Scien- 
tific name, Ovibos 
moschatus. 

MUSKRAT. Sometimes when you go skating on a 
frozen pond in the winter you find a dome-shaped 
mud-and-grass house, or a little village of a dozen 
such houses frozen in the ice and covered with snow. 
If you push a stick carefully through the thick wall, 
you can hear a soft skurrying inside, .then a “ plunk, 
plunk, plunk !” as the muskrats one after another 
plunge into the water, through a doorway giving 
access to the water below the ice. 


under bushes on the swamp. John Burroughs said 
the muskrat sometimes seems to be a fine weather 
prophet. If he begins to build his winter house by 

October — and he 
works mostly at 
night — you may be 
sure there is to be 
a cold winter. If 
he builds very high 
and strong, his 
house solidly plas- 
tered to logs, 
stumps, or tussocks 
of grass, look out 
for high water. 
“But,” said Mr. 
Burroughs, “I 
doubt if a long 
series of observa- 
tions would bear 
out the truth of 
this.” 

A dark lantern, 
with which you can 
throw a light over a 
pond, will often give you glimpses of muskrat families 
feeding at night, but often they may be seen in the 
daytime nibbling crayfish or water plants along the 
shore. The adults are about a foot long, heavily built, 
with scaly and nearly naked tails about nine inches 
long. The tail is flattened sideways and is used in 
swimming both as a rudder and as a sort of scull. 
The partly webbed hind feet serve as paddles. Both 
males and females have musk glands, the secretion of 


THE MUSK OX AT HOME 



Cold weather does not worry the Musk Ox with his hairy robe. So long as he 
finds lichens, moss, and willow and pine shoots peeping above the snow he 
nibbles them and keeps fat and happy. 


MUSKRAT 


AND HIS HOUSE 



On the left is one of these busy little creatures hunting about among the bushes on land. The water, however, is his favorite refuge 
and the element in which he spends much of his time. At the right is a sketch showing how his winter house would look if cut 

through the middle. Notice its underwater door. 


The muskrat doesn't mind. You couldn’t wet 
his sleek, brown fur coat any more than you could 
wet a duck’s feathers. He sleeps only in the daytime, 
in winter. At night he tumbles out into the icy water 
and hunts for food. He lives on fresh- water mussels, 
the tender white calamus blades, and similar food. 
In summer he burrows in the bank or builds a nest 


which causes the musky odor which gives the animal 
its name. Muskrats raise three or four litters of young 
every year, averaging from six to eight in each litter. 
They are naked, blind, and helpless at birth. 

The muskrat, also called musquash, belongs to the 
order of rodents ( see Rodents). It is found in all 
parts of North America from the northern limit of 
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tree growth to the Rio Grande. The dense, glossy, 
dark brown fur is used both in the natural color and 
dyed. Seal-dyed muskrat, commonly called by the 
trade name “Hudson seal,” is one of the most popular 
furs. Scientific name, Fiber or Ondatra zibethicus . 
MUSSOLINI, Benito (born 1883). The spirit of con- 
flict entered the life of Benito Mussolini in his boy- 
hood and followed him through his turbulent career 
as teacher, manual laborer, editor, soldier, politician, 
and revolutionary. It brought him, finally, to that 
day of Oct. 30, 1922, when, at the age of 39, he became 
dictator of Italy. 

His mother was a pious school teacher, his father a 
poverty-stricken blacksmith of Dovia di Predappio, 
a village in the Romagna. Benito (named after the 
Mexican revolutionary Benito Ju&rez) became a so- 
cialist when he was still in his teens. After studying 
at a normal school, he was a teacher for a short time. 
An ardent pacifist, he fled to Switzerland in 1902 to 
escape his term of military service. For preaching 
socialism he was jailed several times and expelled 
from one canton to another. He finally returned to 
Italy in 1904. 

For ten years thereafter he worked tirelessly in the 
cause of socialism, supporting himself by teaching 
and writing. A gifted author and a brilliant journalist, 
he wrote a novel, ‘The Cardinal's Mistress’; a biog- 
raphy of John Huss; and numerous works of criticism. 
His newspaper La Lotta di Classi (The Class Struggle) 
won him such fame that in 1912 he was made editor 
of Avanti (Forward!), the official Socialist daily. His 
abilities as an orator and writer and his compelling 
personality brought him to the leadership of the 
Socialist party. 

The onset of the first World War ended Mussolini's 
career as a Socialist. In disagreement with the ma- 
jority of the Socialists, who demanded strict neutral- 
ity, Mussolini advocated Italy's participation on the 
side of the Allies. He resigned the editorship of Avanti 
and was expelled from the Socialist party. Founding 
his own newspaper II Popolo d’ Italia (The People of 
Italy), he sounded a vigorous call to arms. In 1916 
he enlisted in the army, was wounded, and returned 
to edit his newspaper. 

Rise to Dictatorship 

During the chaos and confusion which descended 
upon Italy after the war, Mussolini's power grew 
rapidly. He alone of Italian leaders offered a simple 
program which every Italian could understand; he 
alone promised not more talk but action. Into a 
private army of Blackshirts he recruited Socialists, 
veterans, unemployed— all those who, dissatisfied 
with democratic institutions, were easily swayed by 
Mussolini's promises of a new, strong Italy. (Musso- 
lini's rise to power and his later career are described 
in the articles on Fascism and Italy.) 

As dictator, Mussolini developed a system of gov- 
ernment which placed in his own hands the power to 
make all decisions. He was II Dace (Italian for “the 
leader”), and his will was law. Mussolini used his 
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enormous power to make Italy strong. He built roads, 
cleared marshes, harnessed the rivers for power, in- 
creased production, and reclaimed farm land. He 
created a powerful Italian army, and used it to build 
a new Roman Empire. In 1936 he annexed Ethiopia; 
in 1939, Albania. Indeed he might boast, as he often 
did, that he had regained for Italy some of the prestige 
of ancient Rome. 

In the Shadow of Hitler 

The system he designed was destined, however, to 
turn upon its founder. Italian fascism had provided 
a worldng model for Adolf Hitler in the organization 
of the German Nazi movement (see Dictatorship). 
Soon Germany proved to be a more efficient labora- 
tory for totalitarian experiments than did Italy, and 
Mussolini was overshadowed by his imitator. 

The test of Mussolini's power came when Italy in 
1940 went to war in Germany's wake. His boasted 
legions made a poor showing against the Greeks and 
against the British in North Africa, and had to be 
rescued by German troops. From that time on, Nazi 
generals dictated Italy's military moves and Nazi 
officials managed its war economy. In July 1943, 
while the Allies were advancing through Sicily, the 
Duce was forced to resign (see World War, Second). 
Mustard. Physicians knew the medicinal value 
of mustard over 2,000 years ago, and it has been used 
as a condiment from remote times. Mrs. Clements, 
of Durham, England, in 1720, is said to have been 
the first to grind the seeds into flour for table use. 
Commercial mustard is prepared from two varieties 
of the mustard plant— one having white seed, the 
other black. Most of the black seed comes from Cali- 
fornia and Kentucky. The best grades of white seed 
are cultivated in England and the Netherlands. The 
plant will, however, grow almost anywhere. The seeds 
are very small, weighing from one-fiftieth to three- 
fiftieths of a grain. 

Dry mustard is prepared by cleaning the seeds, ex- 
tracting their oil in presses, grinding them, and sifting 
the flour through silk cloth. Usually the two varieties 
are blended, the black for aroma, the white for pun- 
gency. Wet or prepared mustard is made by adding 
vinegar, salt, and spices to the crushed seeds. 

Mustard is a counterirritant, used as a plaster, in 
liniment, or in foot baths. It is the only stimulating 
emetic known; that is, taken in warm water, it emp- 
ties the stomach and at the same time stimulates 
heart action and respiration, making it valuable in 
cases of poisoning. White mustard is grown as a salad 
green, and as a forage crop for sheep. The plant 
belongs to the genus Brassica of the mustard family 
Crucifer ae (see Cabbage). 

MYRTLE. The common myrtle, which among the 
ancient Greeks was sacred to Aphrodite as the symbol 
of youth and beauty and was much used in their 
festivals, is a beautiful evergreen shrub or small tree 
native to the countries of the Mediterranean. It is 
not found in the United States except where culti- 
vated, but the name is sometimes improperly applied 
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to other plants. This classic myrtle ( Myrtus com- 
munis), which grows from 6 to 20 feet high, has glossy 
leaves and fragrant white or rose-colored flowers, 
followed by pulpy black berries. Perfumery is made 
from the aromatic leaves and berries, and in some 
parts of southern Europe the bark is used in tanning 
leather. The trailing myrtle, which is common in 
gardens, cemeteries, and shaded parks, is an evergreen 


perennial showing many varieties. It is not a true 
myrtle but belongs to the periwinkle genus. After its 
lovely blue flowers have bloomed, they are succeeded 
by slender many-seeded follicles. 

Scientific name of trailing myrtle, Vinca minor . Stem 
creeping, with only short flower stems, ascending; leaves 
opposite, evergreen, oblong; flowers solitary, growing in the 
axils of the leaves; salver-shaped corolla, with 5-lobed border; 
throat angled and thickened; 5 stamens. 


MAN’S FIRST GUESSES at the RIDDLE of the UNIVERSE 



The Greeks thought there was a god who presided over each important human 
activity. At the left is Aesculapius, god of medicine, with his symbol of a serpent 
entwined about a club. At the right is Hera (Roman Juno), goddess of women and 
of marriage. In the center is Hephaestus (Vulcan), god of metal-working, as de- 
picted by Velasquez in ‘The Forge of Vulcan’. He listens in amazement as Apollo 
(Mercury) tells of the unfaithfulness of Aphrodite (Venus), Hephaestus’ wife. 


ATYTHOLOGY. 

^ From earliest 
times, the wonders 
of life have made 
people pause to 
admire and to 
question. They 
eagerly tried to 
explain and to tell about the mysteries which they saw 
everywhere around them. Although primitive peoples 
had neither knowledge nor culture to write of the 
dawn as did Shakespeare: 

But look, the morn, in russet mantle clad, 

Walks o’er the dew of yon high eastward hill. . . . 

yet they, we may be sure, were aware of the beauties 
of its changing colors. Other facts of life, too, aroused 
wonder and surprise: daytime and evening; birth and 
sickness and death; springtime and harvest and winter; 
winds and stars and the moon and the sun. 

Since many thousands of years of observation and 
conjecture passed before scientific thinking resulted in 
explanations which we today believe to be true, early 
peoples made up fanciful stories about these marvels. 
Myths, we call them; and the orderly collection and 
careful criticism of them is called “mythology.” 

To the ancient Greeks, the sun was a golden-haired 
god, Apollo, driving a gleaming chariot across the 
heavens. His sister was the moon-goddess Artemis, a 
swift huntress armed with bow and arrow. More 
powerful than either of these was Zeus, the great god 
of the heavens, who hurled the thunderbolt and sent 
the rain. In these and other myths, primitive peoples 


reflected their im- 
pulse to give to all 
things about 
them qualities of 
personality; and 
thus they imag- 
ined mighty gods 
and heroes ever at 
work. They magnified the power of their gods; they 
idealized their heroes; and they worshiped them with 
mingled feelings of awe and alarm. Some deities were 
kind; others were cruel. Some controlled activity in 
the upper regions — sun, moon, and stars; rain and 
storm; darkness and light. Others had their sphere of 
influence on the earth where life and growth were 
impressive facts — trees and harvest, rivers and moun- 
tains. Still others ruled beneath the earth, the place 
of the dead. 

Many myths of peoples far apart are remarkably 
alike. Myths of the ancient Greeks resemble not only 
those of India and Egypt but also those of the Norse 
countries and the American Indians. Although certain 
basic features are present in the myths of widely 
separated peoples, yet the character of each race is 
reflected in its stories. Greek myths reveal joy in life 
and love of beauty, Norse myths breathe a warlike 
spirit. Those of the Hindus are full of awe at the 
mysterious and sublime powers of nature. 

Worship of the deities made impressive and involved 
ritual a necessity so that human beings could put 
themselves in the right relation with the gods. Thus 
mythology is not only science in its infancy, but also 
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religion; and an important part of this fascinating sub- 
ject is the study of ritual myths for the light which 
they throw on the development of religions. 

The myth-making spirit long held sway over the 
thinking of mankind, and it may be seen today among 
children and among uneducated peoples. It is the 
spirit of fancy and superstition in a world in which 
anything could happen. In such a world, people could 
not be sure that two and two would always make four; 
they would not be surprised if by some curious bit of 
scene-shifting two and two would really make five! 
( See Magic.) 

So long as people relied on myths to explain the 
remarkable facts of life on every hand, they had little 
time or desire to collect facts, to think of them in a 
calm and connected way, and to discover the laws of 
which they are parts. While they relied upon the 
imagination instead of the reasoning, they rejoiced in 
fairy tales. An important chapter in the story of 
civilization is the record of victories won by carefully 
tested methods of the scientific mind over the luxuri- 
ant imagination of the primitive mind. As painstaking 


observers of the wonders of life systematized facts and 
discovered great universal laws, myths continued to be 
interesting but not significant except as records of the 
primitive mind. 

To understand our ancestors and other ancient 
peoples, we must know what they thought as well as 
what they did. Mythology is thus an important study 
for history and social sciences because of the light it 
throws on early thinking. It is likewise a part of 
literature, for we cannot understand the writings of 
early peoples without knowing their mythology. Espe- 
cially is this true of Greek and Roman literature, and 
— what is most important of all for us — as this litera- 
ture has had a profound influence upon that of today, 
so has the old mythology become interwoven with the 
very fabric of our literature. 

Mythology is furthermore a rich treasure house of 
interesting tales and stories. Because they appeal to 
young and old and have much that is good and beauti- 
ful, they are worthy of careful study. Many of the 
most interesting myths are told in various places in 
these volumes. 


-—REFERENCE-OUTLINE for Organized Study of MYTHOLOGY— 


'T'HE TERM “ mythology ” applies to the whole body 
of fascinating stories which arose out of primitive 
man’s efforts to explain the origin of the universe and of 
man, to solve the mysteries of the world and the facts of 
life. The term applies also to the scientific collection of 
myths and legends and their interpretation. Woven out 
of the fresh imaginations of ancient generations and 
carried down through ages of popular approval, mytho- 
logical stories need no justification on the score of interest. 
But in addition to this reason for their survival, there are 
many others. A study of the myths helps us, for instance, 
to understand the early history and customs of the people 
who originated them. A comparison of the myths of 
different early peoples often indicates that they had the 
same origin, and thus sheds light upon prehistoric con- 
nections of race and culture. The broad human similari- 
ties to be found in the myths of widely separated peoples 
is of the utmost value to the student of sociology and 
social psychology. And, finally, an appreciation of many 
of the finest passages in literature is impossible unless the 
reader is familiar with the classical myths to which 
allusions are so frequently made. 

Babylonian and Egyptian Mythology 

I. BABYLONIAN MYTHS: 

A. Etana, the Shepherd Who Attempted to Fly: B-9. 

B. Adapa, a Fisherman Who Refused Immortality: B-9. 

C. The Great Flood and the Saving of Ut-Napishtim and His 
Family: B-9-10. 

H. EGYPTIAN MYTHOLOGY: E-209-10. 

A. Osiris, Legendary King of Egypt and Chief of the Gods: 
0-252, E-203. 

B. Isis, Wife of Osiris, Queen of the Gods, the Moon- 
Goddess: 1-152. Temple E-211, E-210 picture. 

Greek and Roman Mythology 

The mythology of the ancient Romans, a practical 
people, is based very largely on that of their imaginative 
and poetical Greek neighbors. Certain native Latin 
divinities have retained an individuality in Roman litera- 


ture, but we find that the chief Roman deities came to be 
identified with certain Greek gods and goddesses, whose 
characteristics and adventures they assumed. For this 
reason we shall consider Greek and Roman mythology 
together. The Roman names are given in parentheses 
after the Greek names. 

I. ANCIENT GREEK THEORY OF THE CREATION: 

A. Origin of Heaven (Uranus) and Earth (Gaea): U-261. 

a. Their Children, the Cyclops, Hundred-Handers, 
and Titans: C-418. 

b. Temporary Power of Kronos and Rhea, and Sover- 
eignty of Zeus (Jupiter or Jove): U-261. 

B. Origin of Man — One of Several Stories Relates How: 

a. Prometheus Fashioned Man at the Request of the 
Gods: P-351. 

b. Pandora Was Created by Zeus to Bring Trouble: 
P-53, P-54 picture. 

c. The Great Flood and the Saving of Deucalion and 
His Wife Pyrrha Were Devised by Zeus: D-58. 

II. HEAVEN AND ITS DEITIES: The Heaven of the Greek 
Gods was a high mountain, Olympus, with a gate of 
clouds, opened by the Hours or Seasons to permit the 
passage of the heavenly deities to Earth and to admit 
them on their return. Each God had a separate dwelling, 
but at the command of Zeus all repaired to his palace, 
even those deities who usually dwelt on the Earth or in 
the Waters or the Underworld. There they feasted on 
ambrosia and on nectar poured by Hebe, as they dis- 
cussed the affairs of the Universe or listened to the music 
of Apollo and the Muses. At the setting of the Sun all 
returned to their respective dwellings. 

A. The Greater Gods Who Dwelt on Mount Olympus: 

a. Zeus, Supreme Ruler of the Universe : Z-216, Z-217 
picture, S-83 picture. 

1. The Olympic Games Which Honored Zeus 
0-224 and picture. 

2. Oracle at Dodona D-43. 

3. Temple at Athens A-353. 

b. Hera (Juno), Queen of the Gods: H-281. 

c. Apollo, Son of Zeus and Leto (Latona), God of 
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Light and Youth: A-227, A-228 pictures. His 
Power Through Famous Oracle of Delphi D-43. 

d. Artemis (Diana), Twin Sister of Apollo, Virgin 
Goddess, Huntress, as Well as Guardian of Wild 
Beasts, and, Later, the Moon-Goddess: A-310, 
A-311 picture, E-333 picture. Temple at Ephesus 
S-83 picture. 

e. Ares (Mars), Son of Zeus and Hera, God of War: 
M-70, G-166 picture. 

f. Hephaestus (Vulcan), Son of Zeus and Hera, God 
of Fire (Especially Volcanic Eruption, Incendiary 
Flame, and the Glow of the Forge), and the Black- 
smith of the Gods: H-281. 

g. Aphrodite (Venus), Goddess of Love, Who Sprang 
Full Grown from the Sea Foam: A-227 and picture. 

h. Hermes (Mercury), Son of Zeus and Maia, Cun- 
ning and Swift-Footed Messenger of Heaven: 
H-286, S-54 picture. 

i. Athena (Minerva), Who Sprang Full Grown from 
the Brow of Zeus, Goddess of Storms, of War, of All 
the Useful Arts, and Protector of Towns: A-352 and 
picture. Shrine, the Acropolis A-ll and picture. 

j. Hestia (Vesta), Sister of Zeus and Eldest Daughter 
of Kronos and Rhea, Goddess of the Hearth and 
the Divinity of the Home : V-290 and picture. Temple 
of Vesta R-146. 

B. The Lesser Deities Who Dwelt on Mount Olympus: 

a. Eros (Cupid), Son of Aphrodite, and God of Love: 
C-413, C-414 picture. 

b. Hebe, Daughter of Zeus and Hera, Cup-Bearer of 
the Gods: H-266. 

c. Ganymede, a Trojan Boy Who Succeeded Hebe as 
Cup-Bearer: G-5. 

d. The Graces, Daughters of Zeus and Hera, Who 
Presided Over Social Matters. Their Greeting of 
Aphrodite A-227. 

e. The Muses, Daughters of Zeus and Mnemosyne, 
Who Presided Over the Arts and Sciences: M-305, 
A-228 and picture. 

f. Themis, a Titan, Daughter of Uranus, Goddess of 
Justice, Who Sat Beside Zeus on His Throne : (Fact- 
Index). 

g. The Fates, Who Controlled Human Destiny: F-17. 

h. Nemesis, Daughter of Night, Who Represented 
Righteous Anger and Vengeance of the Gods: 
N-64. 

i. Aesculapius, Son of Apollo, Pupil of the Centaur, 
Chiron, Whose Function Was the Art of Healing: 
C-131. 

j. Boreas, Zephyrus, Notus, and Eurus, the Four 
Winds Who Dwelt with Aeolus, the King of the 
Winds: A-27. 

k. Helios, Selene, and Eos (Aurora), Children of the 
Titan Hyperion: Helios, Charioteer of the Sun was 
the more ancient Greek Sun-God, frequently identi- 
fied with his successor Apollo S-82, S-83 picture. 
Selene was the early Moon-Goddess, whose attri- 
butes and adventures were later merged in those of 
Artemis. Eos was the rosy-fingered Goddess of 
Dawn, mother of the Stars and of the Morning and 
Evening Breezes A-365 and picture. 

l. Phosphor, the Morning Star, and Hesper, the 
Evening Star, Sometimes Identified with Phosphor. 

m. Orion, Son of Neptune, Mighty Hunter: 0-251. 

n. Eris (Discors), Goddess of Discord. Her Part in 
Story of Trojan War T-142. 

o. Iris, Goddess of the Rainbow: R-46, 1-132. 

p. Nike (Victoria), Goddess of Victory. Temple A-354 
picture. 

III. THE EARTH AND THE GODS WHO MADE IT 
THEIR ABODE: The Greeks believed that the Earth 
was a flat circle in the center of which was either Mount 
Olympus or Delphi, famous for the Oracle of Apollo. It 
was crossed from east to west by the Sea (the Mediter- 


ranean and Euxine or Black Sea) , while around it flowed 
in a steady current the Ocean Stream (personified as the 
Titan Oceanus), from which the Sea and all rivers 
received their waters. Beyond the mountains of the 
North Wind, in a region inaccessible by land or sea, 
dwelt the Hyperboreans, in bliss and everlasting spring. 
In the south, close to the Ocean, dwelt the Ethiopians, a 
people greatly favored by the Gods. On the western 
margin lay the Elysian Plain, the abode of the blessed 
H-194. The Dawn, the Sun, the Moon, and most of the 
Stars rose out of the Ocean to give their light to man. 

A. Chief Gods of the Earth: 

a. Demeter (Ceres), Sister of Zeus, Goddess of Agri- 
culture and of Civilized Life : D-43. ‘Return of Perse- 
phone* D-44 picture. 

b. Gaea, or Ge, the Mother Earth, Wife of Uranus: 
U-261. 

c. Dionysus (Bacchus), Son of Zeus and Semele, God 
of Wine and of Animal Life and Vegetation: D-70. 

1. Greek Festival Honoring Dionysus D-91. 

2. Theater of Dionysus at Athens T-74. 

B. Lesser Divinities of the Earth: 

a. Pan, Son of Hermes, God of Flocks and Pastures, 
of Fields and Forests: P-38. 

b. The Nymphs: Dryads or Tree Nymphs, Oreads, 
Nymphs of the Mountains and Grottoes, Napaeads, 
Valley Nymphs N-188. 

c. The Satyrs (Fauns), Goatlike Deities of Woods and 
Fields, Attendants of Dionysus: D-70. 

IV. THE UNDERWORLD AND ITS GODS: “Beneath the 
secret places of the Earth” lay a realm of darkness, 
bounded by awful rivers — the sacred Styx and Acheron, 
river of woe — where Hades, whose name is given to the 
region, in a dark and gloomy palace haunted by strange 
apparitions, ruled the spirits of the dead. 

A. Hades (Pluto), Brother of Zeus, Ruler of the Under- 
world: H-194. 

B. Persephone (Proserpina), Wife of Hades, and Daughter 
of Demeter, Goddess of Death and of Spring: D-43, D-44 
picture, M-195. 

C. Lesser Divinities: 

a. Aeacus, Rhadamanthus, and Minos, Sons of Zeus 
and Judges of the Dead. Minos as IGng of Crete 
H-282. 

b. Erinyes, or Eumenides (Furies) — Megaera, Alecto, 
Tisiphone — Deities Who Attended Persephone and 
Punished Those Who Had Escaped from or Defied 
Justice: F-218. 

c. Hecate, Moon-Goddess: H-268. 

d. Hypnos (Somnus, Sleep), and Thanatos (Death), 
Sons of Night: The first brought solace and fair 
dreams to mortals and the other closed their eyes 
forever. Dreams dwelt beside Death in an abode 
with two gates through one of which issued false 
dreams and through the other those which were 
true and noble. 

V. GODS OF THE WATERS: The Sea had two sets of 
rulers, the earlier of which flourished during the reign of 
Kronos. The Titan Oceanus and his sister and queen 
Tethus, from whom sprang thousands of rivers and 
numerous ocean nymphs, ruled the waters from their 
beautiful palace beyond the boundaries of Earth. There 
was also Pontus (the deep sea), who was the father of 
Nereus, a genial old man famous for his prophetic gifts 
and his love of truth and justice. Nereus* wife was Doris, 
and their -children were the fifty fair Nereids. 

A. Poseidon (Neptune), Brother of Zeus, Ruler of the 
Waters: P-315. 

B. Triton, Son of Poseidon, Trumpeter of Ocean: P-315, 
(Fact-Index). 

C. Proteus, Little Old Man of the Sea, with Prophetic 
Powers: P-356. 

D. The Harpies, “The Robbers,” the Storm Winds*. H-227. 
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E. The Graeae, the Three Gray Sisters. In Story of Perseus 
P-127. 

F. The Gorgons, Three Horrible Sisters. In Story of 
Perseus P-127. 

G. The Sirens, Sea Muses, Who by Their Singing Lured 
Mariners to Destruction. Luring of Odysseus 0-204-5. 

H. Scylla, Six-Headed Monster, the Destroyer of Mariners. 
In Adventures of Odysseus 0-205. 

/ , ^ I* Atlas, a Titan, Who Supported the Heavens on His 

Shoulders. In Adventures of Hercules H-282; in Story 
of Perseus P-128. 

J. The Water Nymphs: Oceanides, Nereids, and Naiads 
N-188. 

VI. GODS PECULIAR TO ROMAN MYTHOLOGY: 

Besides the Roman Gods already mentioned, there were 
certain other deities always peculiar to Roman mythol- 
ogy. Among them the most important were: 

A. Saturn, Who Introduced Agriculture; and Ops, His Wife, 
Goddess of Sowing and Harvest: S-31. Saturn Gave 
Name to Saturday D-21. 

A B. Janus, God of Doors or Beginnings. Gave Name to 

January J-183. 

C. Quirinus, a War God — the Deified Romulus: R-146. 

D. Faunus, Grandson of Saturn, God of Fields, of Shep- 
herds, and of Prophecy: P-38. 

E. Flora, Goddess of Flowers: M-91. 

F. Lares and Penates, the Household Gods: V-291. 

G. Fortuna, the Goddess of Fortune: F-161. 

VII. MYTHS OF THE GREATER GODS: 

A. Myths of Zeus: 

( ^ -■ a. His Love for Io: 1-118. 

b. Zeus and Callisto, in Story of the Constellations: 

-Vv C-346. 

c. Abduction of Europa, in Story of Cadmus: C-ll. 

d. Punishment of Tantalus: T-9. 

B. Myths of Athena: Her Birth, Helping the Greeks at 
Troy, Naming of 'Athens, and Weaving Contest with 
Arachne A-352 and picture. 

C. Myths of Apollo and Artemis: 

a. Apollo and the Deadly Python: A-228. 

b. Musical Contest Between Marsyas and Apollo: 
A-228. 

. c. Hyacinthus and Apollo: H-364. 

' d. Punishment of Niobe by Apollo and Artemis: 

N-146. 

e. Apollo’s Revenge on King Midas: M-158. 

f. Love of Apollo for the Nymph Daphne: D-14. 

g. Fate of Acteon at Hands of Artemis: A-310. 

h. Orion and Artemis: 0-251. 

D. Myths of Aphrodite: 

a. Birth: A-227.. 

b. Wedding of Aphrodite and Hephaestus: A-227. 

c. Aphrodite and Adonis: A-22. 

^ d* Atalanta’s Race: A-352, A-351 picture. 

& e. Hero and Leander: H-287. 

* \ ^ E. Adventures of Hermes: H-286. 

| F. Dionysus and the Pirates: D-70. 

G. Abduction of Persephone, Daughter of Demeter: D-43. 

H. Poseidon and the Building of Troy: P-315. 

VIH. MYTHS OF THE LESSER DIVINITIES: 

A. Story of Phaethon: P-157. 

B. Aesculapius and Chiron: C-130-1. 

C. Myth of the Pleiades: P-258. 

D. Cupid and Psyche: C-413. 

^ E. Aurora and Tithonus: A-365. 

* 0 . F. Echo and Narcissus: E-143, N-ll. 

. G. Story of the Dryads: N-188. 

| IX. MYTHS OF DEMIGODS AND LEGENDARY HEROES : 

! A. The Older Heroes: 

i a. Myths of Perseus: The Doom of King Acrisius, 

Perseus and Medusa, Perseus and Atlas, Perseus 
and Andromeda P-127. 

b. Myths of Heracles (Hercules) : His Youth, His 
, Labors, Further Exploits, Death H-282. 


c. Myths of King Minos of Crete: The Cretan Bull 
H-282; Daedalus and Icarus D-l. 

d. The Argonauts’ Quest of the Golden Fleece : A-281. 

e. Myths of Theseus: Theseus and Ariadne, Theseus 
and Pirithous and the Battle with the Centaurs 
T-79, C-130. 

f. Orpheus and Eurydice : 0-252 and picture. 

g. Cadmus and the Founding of Thebes: C-ll. 

h. Oedipus: 0-208. 

i. Castor and Pollux: C-95. 

B. Myths of the Younger Heroes: 

a. The War Against Thebes: The Sons of Oedipus 
Battle for the Kingdom 0-208. 

b. The Trojan War: 

1. Origin: Story of Paris P-70; Marriage Feast 
of Peleus and Thetis and Abduction of Helen, 
Wife of Menelaus T-142. 

2. Greek Heroes Who Took Part: Achilles, Son 
of Peleus and Thetis, the Bravest of the War- 
riors A-9; Odysseus, King of Ithaca 0-204; 
Ajax the Great, Second Only to Achilles in 
Strength and Bravery A-95; Agamemnon, 
King of Mycenae, Commander-in-Chief of the 
Greek Forces T-143; Gallant Diomedes, Aged 
Nestor, the Wise Old Warrior and Counsellor, 
King of Pylos, and Others. 

3. Chief Trojan Leaders: Hector, Son of King 
Priam, One of the N oblest Figures of Antiquity 
H-268; Aeneas, Son of Anchises and Aphro- 
dite A-27; Among the Trojans’ Allies Were 
Memnon, King of Ethiopia M-112, the 
Amazons A-140, and Their Queen Penthesilea 
(Fact-Index). 

4. Story of the War T-142; the Wrath of 
Achilles A-9; the Shield of Achilles A-8; Bat- 
tles of Diomedes A-227, A-352; the Amazons 
A-140; the Death of Hector H-269; Story of 
the Wooden Horse and the Fall of Troy T-143; 
the Return of Menelaus to Greece P-356. 

c. The Wanderings of Odysseus: The Lotus Eaters 
0-204; the Cyclops C-41S; the Bag of Winds A-27, 
Odysseus and Circe C-237 ; the Sirens 0-204; Scylla 
and Charybdis 0-205; the Island of Calypso 0-205; 
the Princess Nausicaa 0-205-6; Penelope and the 
Suitors 0-206; Return of Odysseus 0-207 and 
picture. 

d. Adventures of Aeneas: A-27. 

Norse and Teutonic Mythology 

The mythology of the Northmen, who inhabited the 
countries now known as Sweden, Denmark, Norway, and 
Iceland, has come down to us chiefly through the Eddas 
and the Sagas S-36. Although it is distinct from that of 
the Greeks and Romans, a certain similarity is apparent 
in many essential features. Cradled in the frozen North, 
the Scandinavian myths image the spirit of the hardy 
Viking race, and while their Gods lack the graceful fancy 
of the Greek deities, they have a rugged personality well 
calculated to inspire the warlike Northmen to deeds of 
prowess. The old Germanic peoples accepted the Norse 
deities as a whole for their own, and their myths are 
based so largely on the Scandinavian that they have 
retained little separate identity. 

I. THE GODS AND THEIR MYTHS: 

A. The Creation: Scandinavian myths, like those of the 
Greeks, tell of the development of the world from dark- 
ness and chaos. Originally, there existed a -world of mist, 
a bottomless deep, and a world of light. From the mist- 
world issued twelve rivers whose frozen waters gradually 
filled up the bottomless deep. Then from the world of 
light issued warm winds which melted the ice, producing 
vapors which rose and formed clouds. From these clouds 
sprang Ymir, the rime-cold Giant, and his progeny, and a 
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Cow, Audhumbla, whose milk furnished nourishment to 
the Giant, and who in turn was nourished by licking the 
hoar frost and salt from the ice. Finally there appeared 
first the hair, then the head, and at length the whole 
form of a god of great beauty and power. This was 
Bori, from whom and his wife, a daughter of the Giants, 
sprang Odin, Vili, and Ye. These three slew Ymir, and 
from his body and blood formed Heaven and Earth. Of 
his eyebrows they built a fence around Midgard, the 
destined abode of man. Having created the world they 
fashioned man from an ashen spar and woman from a 
piece of elm. To these first human beings Odin, gave life 
and soul, Vili, reason and. motion, and Ve, the senses, 
features, and speech. The universe was supported by 
Ygdrasil, a mighty ash tree 0-202, T-134. 

B. Asgard, Abode of the Gods, and Its Chief Deities: 

a. Odin, or Woden, Ruler of the Universe, Who Dwelt 
in Valhalla, the Hall in Heaven of the Gloriously 
Slain: 0-202, 0-203 picture. 

b. Frigga, Odin’s Wife Who Knows All Things: S-37. 

c. Story of Balder, Son of Odin, Beautiful God of 
Sunlight, Happiness, and Spring: B-16. 

d. The Valkyries, Warlike Virgins Who Conveyed 
Fallen Heroes to Valhalla: S-37. 

e. Thor, “The Thunderer,” Eldest Son of Odin: T-82. 
‘Thor Strives in Vain to Overcome Old Age’ T-S3 
picture. 

f. Bragi, Son of Odin and God of Poetry: S-37. 

g. Iduna, Bragi’s Wife, Custodian of the Magic Casket 
of Apples Which Gave Immortal Youth and Love- 
liness: S-37 and picture. 

h. Loki, the Mischief-Maker, Who, Though of the 
Demon Race, Forced Himself into the Company of 
the Gods: S-37, B-16. 

II. MYTHS OF NORSE AND GERMAN HEROES: In the 
Norse saga of the Volsungs are gathered many ancient 
legends, with Sigurd, a hero never equaled in comeliness, 
valor, and great-heartedness, as the central figure. The 
famous epic ‘Nibelungenlied’ is the German version of 
these hero tales, with certain variations of name, char- 
acter, and incident. Here Sigurd appears as Siegfried. 

A. Story of Siegfried: S-140. 

B. Song of the Nibelungs: N-140. Stories of Wagner’s 
Operas W-l (‘Das Rheingold’ 0-232; ‘Die Walkiire’ 
0-232; ‘Siegfried’ 0-233; ‘Gotterdammerung’ 0-233). 

Bibliography for Mythology 

Greek and Roman Mythology 

Old Greek Stories. By James Baldwin. (Amer. Bk. Co., 
1895.) Told in simple language, keeping the supernatural 
element as far as possible in the background. 

Story of the Golden Age. By James Baldwin. (Scribner, 

1915. ) The various legends about the causes of the Trojan 
War woven into a continuous tale ending where the story of 
the ‘Iliad’ begins. 

Children of the Dawn. By E. F. Buckley. (Macmillan, 

1920. ) ‘The Winning of Atalanta’, and ten other tales. 

Aeneid for Boys and Girls. By A. J. Church. (Macmil- 
lan, 1918.) Retold in simple narrative form. 

Iliad for Boys and Girls. By A. J. Church. (Macmillan, 

1916. ) 

Children’s Homer. By Padraic Colum. (Macmillan, 
1925.) Adventures of Odysseus and the tale of Troy. 

The Golden Fleece. By Padraic Colum. (Macmillan, 

1921. ) With the adventures of Jason are interwoven other 
myths and hero stories. 

Myths of Greece and Rome. By H. A. Guerber. (Amer. 
Bk. Co., 1893.) Indicates influence on literature and art by 
quotation, references, and pictures. 

Stories of Greek Gods, Heroes and Men. By C. H. and 
S. B. Harding. (Scott, 1905.) A primer of the mythology 
and history of the Greeks. 

Tanglewood Tales. By Nathaniel Hawthorne. (Hough- 
ton.) ‘The Minotaur’, ‘The Pygmies’, ‘The Dragon’s 
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Teeth’, ‘Circe’s Palace’, ‘The Pomegranate Seeds’, ‘The 
Golden Fleece’. 

A Wonder Book. By Nathaniel Hawthorne. (Houghton.) 
‘The Gorgon’s Head’, ‘The Golden Touch’, ‘The Three 
Golden Apples’, ‘The Miraculous Pitcher’, ‘The Chimaera’. 

The Golden Porch. By W. M. L. Hutchinson. (Long- 
mans, 1925.) Nine stories, retold from Pindar’s ‘Odes’. 

Orpheus with His Lute. By W. M. L. Hutchinson. 
(Longmans, 1926.) Other Greek myths are woven about the 
beautiful story of Orpheus, and Eurydice. 

The Heroes. By Charles Kingsley. (Macmillan.) ‘Per- 
seus’, ‘The Argonauts’, ‘Theseus’. 

Adventures of Odysseus. By F. S. Marvin and others. 
(Dutton.) Good adaptation. 

Odyssey. Translated by G. H. Palmer. (Houghton, 
1891.) Rhythmic prose translation. 

Old Greek Folk Stories. By J. P. Peabody (Houghton, 
1897.) Supplements Hawthorne’s ‘Wonder Book’ and 
‘Tanglewood Tales’. 

Norse Mythology 

Story of Siegfried. By James Baldwin. (Scribner, 1931.) 
Legends of the semi-mythological hero drawn from the 
Eddas, the ‘Volsunga Saga’, and the ‘Nibelungenlied’ and 
woven into a continuous story. 

In the Days of the Giants. By A. F. Brown. (Houghton, 
1902.) Norse tales interestingly presented. 

Children of Odin. By Padraic Colum. (Macmillan, 1926.) 
Includes the story of Sigurd. 

Myths of Northern Lands. By H. A. Guerber. (Amer. 
Bk. Co., 1895.) Good outline with special reference to 
literature and art. 

Sons of the Volsungs. By Mrs. D. G. Hosford. (Mac- 
millan, 1932.) Adapted from ‘Sigurd the Volsung’ by 
William Morris. 

Norse Stories. By H. W. Mabie. (Dodd, 1901.) Told in 
a graceful manner and with much literary charm of ex- 
pression. 

Stories of Norse Heroes. By E. M. Wilmot-Buxton. 
(Crowell, 1909.) Includes stories of Sigurd and Frithjof the 
Bold. 

General Mythology 

Wonder Flights of Long Ago. By M. E. Barry and P. R. 
Hanna. (Appleton-Century, 1930.) Myths and legends of 
special interest in connection with books on aviation. 

The Golden Age of Myth and Legend. By Thomas Bul- 
lfinch. (Stokes, 1915.) Contains reproductions of paintings 
and statues. For reference. 

Orpheus; Myths of the World. By Padraic Colum. (Mac- 
millan, 1930.) Distinctive collection representative of 
various countries. Retold in excellent style and beautifully 
illustrated. 

Nature Myths and Stories. By F. J. Cooke. (Flanagan, 
1919.) For the younger children. 

The Young Folk’s Book of Myths. By Amy Cruse. (Little, 
1926.) Includes myths of the Egyptians, Babylonians, 
Hindus, Japanese and Chinese, Australians, and others. 

The Young Folk’s Book of Epic Heroes. By Amy Cruse. 
(Little, 1927.) Chiefly legendary but includes Odysseus 
and Sigurd. 

Nature Myths of Many Lands. By F. V. Farmer. (Amer. 
Bk. Co., 1910.) Selected from American, Asiatic, and 
European sources and retold for the younger children. 

Classic Myths in English Literature and Art. By C. M. 
Gayley. (Ginn, 1911.) Maps, pictures, and illustrative 
English and American poems. 

Stars and Their Stories. By Muriel Kinney. (Appleton- 
Century, 1926.) Myths of the principal constellations. Told 
very simply. 

The Wonder Garden. By F. J. Olcott. (Houghton, 1919.) 
Nature myths, with lists arranged by month and a subject 
index. 

The Stars through Magic Casements. By Julia William- 
son. (Appleton-Century, 1931.) Stories and legends, with 
directions for locating the constellations. 
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Our letter M probably started in Egyptian writing as a wavy or wriggly line 
which meant 'water’ (i). Soon after 2000 b.c., a Semitic people called the 
Seirites adopted this line as an alphabetic sign for ‘m 5 * because their word maim 
for ‘water’ began with this sound. 

The Seirites made the sign about as the Egyptians did (2). The later 
Canaanite-Phoenician alphabet gave it a tail (3). In Hebrew the sign was called 
mem , and it had similar names in other Semitic languages. 

When the Greeks learned to write from the Phoenicians, they gave the letter 
a symmetrical, balanced shape without a tail (4), and named it mu. The Romans 
took this sign without change into Latin; and from Latin it came into English. 

Our small handwritten c nT is simply a quickly made capital, with curves 
instead of angles. The printed small ‘m’ imitates the handwritten one. 

Note. — For the story of how alphabetic writing began and developed, see 
the articles Alphabet; Writing. 


Maartens {mar' tuns:). Maarten, pen 
name of J. M. W. Schwartz (1858- 
1915), novelist of Dutch birth; 
wrote in English, novels picturing 
Dutch life (‘The Sin of Joost 
Avelingh’; ‘God’s Fool’ ; ‘The 
Greater Glory’). 

Maas (rads), Dutch name for Meuse 
River. See in Index Meuse 

Maastricht (mds-triKt') , or Maastricht, 
city on Meuse River in extreme s. 
of Netherlands on Belgian frontier; 
pop. 60,000; great sandstone 
quarries, worked since Roman 
times; beer, brandy, cigars, glass, 
earthenware: map B-87 

Mab (radb), “Queen Mab,” in Celtic 
and English folklore, a fairy pre- 
siding over' dreams; mentioned in 
Shakespeare’s ‘Romeo and Juliet’, 
Act I, scene iv; gives title to 
Shelley’s ‘Queen Mab’ ; originally a 
legendary queen Maev of Con- 
naught. 

Mabie ( md'bi ), Hamilton Wright 
(1846-1916), American editor, 
critic, and essayist, born Cold 
Spring, N. Y. (‘My Study Fire’; 
‘Essays in Literary Interpreta- 
tion’). 

Mabinogion (mab-i-nd'gi-dn) , a col- 
lection of ancient Welsh bardic 
tales, particularly the collection of 
12th century knightly romances 
translated by Lady Charlotte Guest; 
retold in several versions for young 
readers: S-303£f 

Mabuse (rad-bits'), Jan, name adopted 
by the Flemish painter Jenni Gosart 
(died 1532), first of the “Italian- 
ized” Flemings. 

Mac, in Scottish names N-3 

Mac A dam ( mak-ad'dm ), or McAdam, 
John Loudon (1756-1836), Scottish 
engineer, inventor of macadam 
roads R-112, 115 

Macadamia, a tree, Macadamia terni- 
folia , of the protea family ; native 
to Australia but cultivated in 
Hawaiian Islands, s. California, 
and s. Florida; first planted in 
Hawaiian Islands in 1892; average 
height 30 to 40 ft., trunk about 1 ft. 
in diameter; leaves dark green; 
flowers vary in color from white to 
pink or red. Macadamia nut (also 
called Queensland nut) has hard 
shell and is about 1 inch in diam- 
eter. Kernel, solid and white, is 
edible and yields oil used in soap 
and in medicine. 

Macadam roads R-115 

Me A do o ( mdk'd-do ), William Gibbs 


(1863-1941), American lawyer and 
financier, born near Marietta, Ga. ; 
secretary of treasury under Wil- 
son ; directed building of Hudson 
tunnels 1902-09; director general of 
railroads 1917-19; U. S. senator 
from California 1933—39. 

McAfee, Cleland Boyd (born 1866), 
American clergyman and author, 
born Ashley, Mo. ; professor sys- 
tematic theology, McCormick Theo- 
logical Seminary, Chicago, 111.; 
moderator of general assembly of 
Presbyterian Churches of U. S. 
1929-30; afterward secretary Pres- 
byterian Board Foreign Missions. 
McAfee, Mildred II. (born 1900), edu- 
cator, born Parkville, Mo.; presi- 
dent Wellesley College after 1936; 
made head of “Waves” (Women’s 
Naval Reserve) with rank of lieu- 
tenant commander Aug. 1942; pro- 
moted to captain Nov. 1943. 
McAl'ester, Okla., a railroad and ship- 
ping city 66 mi. s.w. of Muskogee; 
pop. 12,401; center of coal fields 
and rich farm region: map 0-216 
Macalester College, at St. Paul, Minn. ; 
Presbyterian; founded 1885; arts,, 
sciences, music. 

McAllen, Tex., city in extreme s., 52 
mi. n.w. of Browmsville; pop. 
11,877; canning and oil industries. 
McAl'lisfcer, Ward (1830?-95), Ameri- 
can society leader, remembered as 
originator of the phrase “the 400” 
for “smart” New York society; 
phrase said to have originated be- 
cause if list were larger, the Astor 
ballroom could not accommodate 
the “eligible” guests. 

MacAlpine, Kenneth. See in Index 
Kenneth I, MacAlpine 
Macao (md-kd 0 ) . or Macau, China, 
Portuguese settlement and seaport 
on Macao Island at mouth of Can- 
ton River 40 mi. w. of Hong Kong; 
settlement forms with neighboring 
islets the Portuguese colony of 
Macao ; total area, about 8 sq. mi. ; 
pop.. 170,000; Camoens here finished 
the ‘Lusiad’ : C-221L map C-212 
Macaque (ma-lcak') , or bonnet mon- 
key M-230, picture M-229 
hand, picture A-225 
Macaroni (mak-d-rd'nl') , a dandy Y-204 
Macaroni, wheat flour paste dried in 
form of tubes M-l 

MacArthuv, Arthur (1845-1912), 
American general, born Springfield, 
Mass. • service in Civil and Spanish- 
American wars; military governor 
of Philippines 1900-01. 


MacArthur, Douglas (born 1880), 
American army officer M-l— 2 

McArthur, Peter (1866-1924), Cana- 
dian author; for about 18 years a 
journalist in New York; returned 
to birthplace and wrote independ- 
ently (‘In Pastures Green’, ‘Around 
Home’, ‘Friendly Acres’). 

Macassar (md-kds'dr) , seaport and 
capital of Celebes, Netherlands In- 
dies, on w. coast of s. peninsula of 
island; pop. 87,000; source of ma- 
cassar oil, from seeds of the kusam 
tree ( Schleichera trijug a ) , so widely 
used as hair ointment in 19th cen- 
tury that tidies to protect chair 
backs were called “anti-macas- 
sars” : map E-142 

Macassar, Strait of, a channel sepa- 
rating islands of Borneo and Cele- 
bes, uniting Java Sea and Celebes 
Sea, and making a celebrated bio- 
logical division: map E-142. See 
in Index Wallace’s Line 

Macaulay, Rose, contemporary Eng- 
lish author of novels, verse, essays; 
writes with humorous, satirical 
touch ( ‘Potterism’ ; ‘Dangerous 
Ages’ ; ‘Told by an Idiot’ ; ‘Orphan 
Island’ ; ‘Crewe Train’ ; ‘Personal 
Pleasures’; ‘John Milton’; ‘And No 
Man’s Wit’). 

Macaulay, Thomas Babington, Baron 
(1800-59), English essayist and 
historian M-2-3 

charges against Hastings IT-234 
essays E-304 
great talker C-347a 
quoted: on Gladstone G-98; on Ref- 
ormation R-67 ; on Shakespeare 
S-lOOc 

storv of Horatius at the Bridge 
T-88-9 

McAuley, Catherine (1787—1841), Irish 
philanthropist, founder of the Cath- 
olic order of Sisters of Mercy. 

Macaws', South American parrots 
M-3, P-82, color plate P-83-4 

Macayo, Brazil. See in Index Maceio 

Macbeth' (died 1057), usurping king 
of Scotland, hero of Shakespeare’s 
tragedy ‘Macbeth’ M-3 
chronology and rank of tragedy 
S-lOOe 

McBurney, Charles (1845—1913). 
American surgeon, discoverer of 
“McBurney’s point” (spot on abdo- 
men where pressure reveals appen- 
dicitis), and pioneer in aseptic tech- 
nique. 

Maccabees (?nct7c'd-beg), distinguished 
Jewish family dominant in Jeru- 
salem in 2d century b.c., descend- 
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Fact-Index 


McDOUGALL, WILLIAM 


MacDill Field, U.S. Army Air Corps 
field, 7 mi. s.w. of Tampa, Fla. 


ants of the brave priest Mattathias ; 
chief member Judas (died 160 
B.c. ) ; story told in apocryphal 
Books of Maccabees 
led revolt against Syria J-217 
sacred standard F-84 

Maccabees, fraternal society, organ- 
ized 1878, London, Ontario, Can- 
ada; reorganized 1S83; in 1926 
Ladies of the Maccabees was 
merged with men’s organization; 
local lodges called Tents (men), 
Hives (women), and Courts (jun- 
iors) ; has homes for aged at Alma, 
Mich., and Chatham, Pa. 

McCartan, Edward (born 1878), 
sculptor, born Albany, N. Y. ; noted 
for well-designed figures and figure 
groups, ‘Eugene Field Memorial’ at 
Chicago, and ‘Diana’ in Metropol- 
itan Museum, New York City. 

McCarthy, Charles (1873-1921), 
American librarian and lecturer, 
born Brockton, Mass. W-125 

McCarthy, Connac, builder of Blarney 
Castle, picture 1-127 

McCarthy, Denis Aloysius (1870— 
1931), American poet and journal- 
ist, born Ireland, came to U. S. 
when 15; poetry musical and much 
of it patriotic; wrote ‘The Sowers’ 
for Boston celebration of 150th an- 
niversary of American Revolution 
(‘Songs of Sunrise’; ‘The Harp of 
Life’). 

McCarthy, Justin (1830-1912), Irish 
historian, author, and Nationalist 
leader of the more temperate kind; 
in parliament 1879-1900; but his 
chief interest was in literature 
(Miss Misanthrope’, novel; ‘His- 
tory of Our Own Times’, story of 
reign of Queen Victoria; ‘History 
of the Four Georges’). His son, 
Justin Huntly McCarthy (IS 60- 
1936), is also known as a novelist 
and historian, but still better as 
poet and dramatist (‘If I Were 
King’ ) . 

McCarver, Morton Matthew, pioneer in 
western U.S.; staked out tracts of 
land and sold them; went to Wash- 
ington from Oregon 1868: T-l 

McChord Field, U. S. Army air base 
T-l 

McClel'Ian, George IJrinton (1826—85), 
American general M-3, C-253, 251, 
picture L-143 
Antietam A-221 
presidential candidate M-3 
Seven Days' battles M-3 

McCIintic, Guthrie (born 1893), 
theatrical producer and director, 
born Seattle, Wash.; imaginative 
and original; directed many plays 
for his wife. Katharine Cornell, in- 
cluding ‘The Green Flat’ and ‘The 
Barretts of Wimpole Street’. 

.MeClin'tock, Sir Francis Leopold 
(1819-1907), British admiral and 
Arctic explorer who led 4 expedi- 
tions in search of Sir John Frank- 
lin’s expedition. 

McClos'key, John. Cardinal (1810—35). 
Roman Catholic prelate, born 
Brooklyn, N. Y. ; bishop of N. Y. ; 
first American cardinal. 

.McClure, Sir Robert John LeMesurier 
(1807-73), Irish admiral and Arc- 
tic explorer; discoverer of North- 
west Passage P-280 
route, map A-143 

McClure, Samuel Sidney (born 1857), 
American editor and publisher, 
born Ireland; was graduated Knox 
College; established the McClure 
Syndicate 1884, first newspaper 
syndicate in U. S. ; founded Mc- 
Clure’s Magazine 1893; “discover- 
er” of many of the members of its 
brilliant staff of writers; has trav- 


eled in foreign countries making 
studies of national conditions (‘My 
Autobiography’ ) . 

McClurg, James (1747-1825), Amer- 
ican physician and statesman, born 
Hampton, Va. ; member Constitu- 
tional Convention. 

McCollum, Elmer Verner (born 1879), 
American biochemist; born Fort 
Scott, Kan. ; authority on relation 
of diet to growth and disease; 
identified vitamin A and other vita- 
mins; professor University of Wis- 
consin and Johns Hopkins Univer- 
sity 

work with vitamins V-311&, 312 

McComb, Miss., city in farming and 
dairying section 62 mi. s.e. of Nat- 
chez; pop. 9898; rayon and cot- 
ton products; railroad shops: map 
M-200 

McConnell, Francis J. (born 1871), 
American Methodist bishop, born 
Trinway, O. ; president De Pauw 
University, 1909-12; served - as 
bishop number of years in Mexico 
and Pittsburgh dioceses; elected 
president Federal Council of 
Churches, 1928 (‘Personal Christi- 
anity’, ‘Living Together’). 

McCormack, John (born 1884), Amer- 
ican tenor, born Athlone, Ireland; 
London d£but 1907 in ‘Cavalleria 
Rusticana’; New York ddbut 1909 
in ‘Traviata’ ; many successful 
roles in opera; most famous as a 
concert singer. 

McCormick, Cyrus Hall (1809-84), 
inventor of harvesting machinery 
M-3— 4, pictures M-4, 1-115 
reaper invented A-49 

McCormick, (Joseph) Medill (1877- 
1925), American newspaper pub- 
lisher and Progressive leader, born 
Chicago, publisher Chicago Trib- 
une; U.S. senator 1919-25. 

McCosh, James (1811-94), Scottish- 
American philosopher and educator, 
born Ayrshire, Scotland; had won 
distinction as a preacher and as 
professor of logic and metaphysics, 
Queens University, Belfast, before 
he was called to America 1868 as 
president Princeton College (‘Meth- 
od of Divine Government, Physical 
and Moral’). 

MacCraeken, Henry Noble (born 
1880), American educator, born 
Toledo, Ohio; president Vassal* 
College since 1915; authority on 
Shakespeare and Chaucer; author 
of texts in English composition. 

MoCrae (md-krtV ) , John (1872-1918), 
Canadian physician, soldier, poet; 
served in Boer War and 1st World 
War; author of ‘In Flanders 
Fields’: C-66 

McCul'locli, Hugh (1808—95), Ameri- 
can financier, born Kennebunk, Me. ; 
comptroller of the currency 18 OS- 
es and secretary of the treasury 
1865-69 and 1884-S5. 

‘McCulloch vs. Maryland’, case in U. S. 
constitutional law M-71, U-212 

MacCul lough ( md-kul'o ), John Ed- 
ward (1837—85), American trage- 
dian, born Ireland; acted with 
Booth and Forrest. 

McCutch'con, George x Barr (1866- 
1928), American novelist, born near 
Lafayette, Ind. ; brother of John T. 
McCutcheon ( ‘Graustark’ ; ‘Brews- 
ter’s Millions’). 

McCutcheon, John Tliiiiey (born 
1870), American cartoonist and war 
correspondent, born near 'Lafayette, 
Ind. ; on staff Chicago Tribune since 
1903 

president Chicago Zoological Society 
Z-225 { 


Macdonald, Flora (1722-90), Scottish 
Jacobite heroine P-345 

Macdonald, George (1824-1905), Scot- 
tish novelist and poet; studied for 
ministry and preached for a time; 
wrote chiefly of Scotland and Scot- 
tish people (‘David Elginbrod’; 
‘Robert Falconer’, novels; ‘At the 
Back of the North Wind’; ‘The 
Princess and the Goblin’, children’s 
stories). 

Macdonald, James Alexander (1862- 
1923), Canadian Presbyterian cler- 
gyman and editor; pastor Knox 
Church, St. Thomas, Ontario, 1891- 
96; in 1896 founded Westminster 3 a 
religious journal; editor Toronto 
Globe 1902—16 (‘Democracy and the 
Nations'). 

MacDonald, James Ramsay (1866- 
1937), English statesman, first 
Labor prime minister of England 
M-4, E-276, 276a 
Fabian Society S-181 
Stanley Baldwin and B-17 

MacDonald, Jeanette (born 1907), 
actress and singer; popular in 
musical films (‘Naughty Marietta’; 
‘San Francisco’; ‘The Firefly’; 
‘Broadway Serenade’). 

Macdonald, Sir John Alexander (1815- 
91), Canadian statesman, first 
premier of Dominion M-4-5, C-60, 62 

Macdonald, John Sandfield (1812- 
72), Canadian statesman; premier 
of Canada 1862-64; first premier of 
Ontario 1867—71; independent of 
party lines. 

MacDonald, Malcolm (born 1901), 
statesman born Lossiemouth, Scot- 
land; son of Ramsay MacDonald; 
dominions secretary 1935-39; min- 
ister of health 1939-41; appointed 
high commissioner to Canada 1941. 

MacDonald, Wilson (born 1880), Ca- 
nadian poet; wrote melodious lyr- 
ics and nature poems (‘A Song of 
the Prairie Land' ; ‘The Miracle 
Songs of Jesus'; ‘Out of the Wil- 
derness'). 

Macdonald College, at Ste. Anne de 
Bellevue, Quebec, Canada; non- 
sectarian; founded 1907; agricul- 
ture, household science, teachers’ 
training; an incorporated college of 
McGill University. 

McDonald Observatory, on Mount 
Locke, near Ft. Davis, Tex. ; com- 
pleted 1939; joint enterprise of uni- 
versities of Chicago and Texas and 
affiliated with Yerkes Observatory. 

McDonald of Garth, John (1774?— 
1860), Canadian fur trader, born 
Scotland; joined North-West Com- 
pany 1791; served in western 
Canada and in 1813 received sur- 
render of Fort Astoria. 

Macdonell, Alexander (1760—1840) 
Canadian Roman Catholic prelate, 
born Glengarry, Scotland ; emi- 
grated to Canada with his kinsmen 
and formed a colony called Glen- 
garry; made first bishop of Kings- 
ton, Ont., 1826. 

Macdon’ough, Thomas (1786—1825), 
American commodore in War of 
1812; often called the “hero of Lake 
Champlain”: W-10 

McDougall, John Lorn (1838—1909), 
Canadian statesman, born Ren- 
frew, Upper Canada; member 
Canadian House of Commons 
1869-72, 1874-78; auditor general 
1878-1905. 

McDougall, William (1822-1905). 
Canadian statesman and one of the 
Fathers of Confederation, born 
York, Upper Canada; leader of the 
reform party. 
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McDougall, William (1871-1938), 
Anglo-American psychologist, born 
England; professor psychology, 
Harvard University 1920-27, at 
Duke University after 1927; held 
that life is not merely response to 
stimuli but is purposeful striving 
(‘An Introduction to Social Psy- 
chology’ ; ‘Body and Mind’ ; ‘En- 
ergies of Men’). 

MacDow'ell, Edward A. (1861-1908), 
American composer, born New 
York City M-5, M-316 
McDowell, Ephraim (1771-1830), 
American surgeon, born Rock- 
bridge, Ya. ; practised Danville, 
Ky. ; performed first ovariotomy 
recorded in U.S. in 1809. 

McDowell, Irvin (1818-85), Civil War 
general, born Columbus, Ohio C-253 
defeat at Bull Run B-271 
MacDowell, Marian Nevins (Mrs. Ed- 
ward A. MacDowell), American 
pianist, born New York City 
MacDowell Colony M-5 
McDowell, Mary E. (1854-1936), 
American social worker, born Cin- 
cinnati, O. ; director and head Uni- 
versity of Chicago Settlement, in 
stockyards district after 1893; 
executive Chicago branch National 
Association for Advancement of 
Colored People; director Chicago 
Immigrants’ Protective League. 
McDowell, Patrick (1799-1870), Brit- 
ish sculptor; distinguished for his 
statues of William Pitt, the Earl of 
Chatham; a leading representative 
of the classic school. 

McDowell, William Fraser (1858- 
1937), American Methodist bishop, 
born Millersburg, Ohio; held pas- 
torates in Ohio; chancellor of Uni- 
versity of Denver 1890-99; elected 
bishop 1904 ( 'A Man’s Religion’). 
MacDowell Colony M-5 
.Mace, originally a weapon of offence; 
later a staff carried into battle by 
medieval bishops; now a symbol 
of ecclesiastical or civil authority, 
as in English House of Commons. 
Mace, a spice N-187 
Macedonia (mas-e-do'ni-a ) , a region 
of s.e. Europe, once seat of empire 
under Alexander the Great; most 
of it ceded to Greece by Turkey 
1913; pop. between 2,000,000 and 
3,000,000: M-5, maps G-154, B-18 
divided after 1st World War B-17 
rise of empire A-113-15, G-161 
Roman conquest G-161 
Saloniki S-14— 15 

Macei6 (ma-sd-yo ') , or Macayo, 
Brazil, important port and capital 
of state of Alagoas on Atlantic 
coast; about 125 mi. s.w. of Recife; 
pop. 135,000: map B-226 
McElroy, Mary Arthur (1842—1917), 
sister of President Chester A. 
Arthur and his White House 
hostess; revived pre-Civil War 
traditions of hospitality: W-92 
Maceo, Antonio (1848—96), Cuban pa- 
triot, born Santiago de Cuba; one 
of leaders of the first Cuban insur- 
rection in 1866; killed in battle of 
Punta Brava: L-67 g 
Maceration, in perfume-making P-125 
MeEw'en, Walter (1860—1943), Amer- 
ican landscape, mural, figure, and 
portrait painter, born Chicago. 
McFee, William (born 1881), Anglo- 
American novelist, writer of sea 
stories, born on his father’s square- 
rigger* went to sea (1905) as engi- 
neer and did much of his writing 
at sea; came to U. S. 1911; in 
Mediterranean with British Navy 
during most of 1st World War 
(‘Casuals of the Sea’; ‘Captain 


Macedoine’s Daughter’ ; ‘Life of Sir 
Martin Frobisher’; ‘North of Suez’; 
‘The Harbourmaster’ ; ‘The Beach- 
comber’ ; ‘Derelicts’ ) . 

MacGahan, Januarius Aloysius (1844— 
78), American journalist; born near 
New Lexington, Ohio ; correspond- 
ent in Franco-Prussian War, and 
Carlist uprising in Spain ; reports 
on Turkish atrocities in Bulgaria in- 
fluenced Russo-Turkish War and 
Bulgarian independence; made a 
polar voyage described in ‘Under 
the Northern Lights’. 

McGee, Thomas D’Arcy (1825-68), 
Irish-Canadian poet, historian, and 
journalist C-65 

McGill, James (1744-1813), Canadian 
merchant and philanthropist, born 
Glasgow, Scotland ; settled in Mon- 
treal 1774 and became a partner of 
the North-West Company; founded 
McGill University. 

McGillivray, Alexander (1740 7—93), 
American chief of Creek and 
Seminole Indians; son of wealthy 
Scottish merchant and half-breed 
Indian princess, well educated by 
father’s relatives in South Carolina, 
but returned to Indians; formidable 
enemy of U. S. ; in 1790 at personal 
invitation of Washington made 
peace agreement with Americans, 
receiving among other favors, rank 
of brigadier general in U. S. Army. 

McGillivray, Simon (flourished 1800- 
27), Canadian fur trader; joined 
North-West Company 1810; in 
1821 signed agreement by -which 
North-West Company and Hud- 
son’s Bay Company were amal- 
gamated. 

McGill University, a leading Canadian 
institution, at Montreal; chartered 
1821, opened 1829; non-sectarian; 
arts and science, commerce, law, 
medicine, dentistry, engineering, 
architecture, agriculture, music, 
etc. ; graduate courses ; several 
affiliated colleges 

influence on modern football F-151& 

McGregor, James Drummoml (1838— 
1918), Canadian statesman, born 
New Glasgow, Nova Scotia; mem- 
ber of Senate of Canada 1903-10; 
lieutenant governor of Nova Scotia 
1910-15. 

MacGregor, John (“Rob Roy”) (1825— 
92), Scottish traveler and writer; 
travels through European rivers 
and lakes with canoe of his own 
design are described in ‘A Thousand 
Miles in the Rob Roy Canoe’: C-76 

MacGregor, Robert, or Campbell, 
Robert (1671-1734), celebrated 
Scottish outlaw, known as ‘‘Rob 
Roy” R-120 

McGufTey, William H. (1800-73), 
American educator, born Pennsyl- 
vania; professor of ancient lan- 
guages and of moral philosophy, 
Miami University, Oxford, Ohio 
1836-39; president Ohio University 
1839-43, professor moral philosophy 
University of Virginia 1845-73 ; 
compiled immensely popular series 
of readers and spelling books. 

Mach ( mdK ), Ernst (1838-1916), 
Austrian physicist and psycholo- 
gist ; professor of physics at Prague 
1867-95, at Vienna 1895-1901; 
strongly influenced modern scien- 
tific and philosophical thought. 

Machado ( md-chd'do ), Gerardo (1873- 
1939), president of Cuba 1925-33; 
second term marked by dictatorial 
oppression; after downfall a fugi- 
tive until 1937 amnesty; died in 
Miami Beach, Fla.: C-412 

Maclien ( mdlc'en ), Arthur (born 
1863), English writer; ‘The Hill of 


Dreams’, a fantasy, appealed 
strongly to a limited public; also 
wrote travel, adventure stories and 
essays (‘Things Far and Near’, 
‘Dog and Duck’, ‘Dreads and 
Drolls'). 

McHenry, James (1753—1816), Amer- 
ican Revolutionary patriot, born 
County Antrim, Ireland; served 
successively as surgeon, secretary 
to Washington, and aide to Lafay- 
ette; major in war; kept private 
record of Constitutional Convention 
where he represented Maryland; 
secretary of war in Washington’s 
cabinet. 

Machete (ma-chd'td ) , cleaver-like 
knife used as tool and weapon in 
Spanish-American countries: pic- 
ture S-358 

Machiavelli (md-ke-yd-veVle) , Niccolo 
(1469-1527), Italian diplomat and 
writer; secretary of Florentine re- 
public; founder of modern science 
of politics; discarded morality as 
political principle (‘The Prince', 
idealization of Caesar Borgia, fore- 
shadowed 16th and 17th century 
identification of the monarch with 
the state) 

developed politics P-293-4 
Florence in times of F-107, 108 
‘The Prince’ R-75 

Machine (physics), device embodying 
one or more mechanical principles 
for the translation of motion 
M-103-6. See also in Index Ma- 
chinery, for practical application 
friction in F-204, P-193 
gyroscopic G-191-2 
pendulum P-108-9 
transforms energy E-266, P-192-3 

Machine, calculating C-19-20. See also 
in Index Calculating machines 

Machine, electrostatic, device for pro- 
ducing static electrification by fric- 
tion, picture E-221 
first invented by von Guericke E-231 

Machine age M-10. See also in Index 
Industrial Revolution; Inventions 
agriculture affected by A-49, 51, 

H-220, pictograph A-50 
automatic devices A-384-6 
automobile industry A-391, F-153 
beginning of modern era C-247, 1-74, 
U-241 

China C-221 c 

cities, ! growth affected by C-240, 
I-74p 

coal consumption mounts C-283-4 
concentration of industry M-ll 
economic features E-150-1, I-74d-o, 
M- 14-1 5 

electricity a factor E-215, I-747-m 
German literature affected G-63 
Iron and Steam Age 1-747 ?- j 
labor problems L-43-5, I-74p-7r, pic - 
tograiJhs 1-74 n, o , A-50 
leisure created by L-93a, l> } picto- 
graph I-74o 

population affected by U-198, I-74p 
power used per person P-339 
sewing machines invented S-92-3 
social aspects A-315, I-74<7-o., U-246, 
251a 

standardization of parts T-lll, 
I-74m, M-ll 

standard of living changed L-93 a—b 
Steel Age 1-135, 142, 146, I-74j, l 
unemployment, technological M-10, 
1-74 n, A-386, 391: effect in U. S. 
H-336; sewing machine riots 
H-347 

Machine gnn M-6— 9 

Machinery, mechanical devices for 
doing work M-10-11. See also in 
Index Automatic devices; Inven- 
tions; Mechanics; Tools; and the 
names of various machines 
accident prevention S-2 d, g 
agricultural. See in Index Agri- 
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cultural implements and ma- 
chinery 

centrifugal C-134 
chewing gum, picture C-185 
civilization, effect on 1-74, 74o., C- 247 
clay working and glass making: 
bottle-blowing machine, picture 
G-105; potter’s wheel P-328, pic- 
tures P-327, 329 
clothing and textiles 
basket-weaving, picture B-58 
button making B-287, 288 
clothing industry C-277-9 
cotton gin C-376, 380, pictures 

C-378, 380, W-95 
cotton mill, picture E-237 
dye-mixing, picture D-121 
hat and cap making H-235, pictures 
H-237 

inventions I-74c-d 
knitting K-31-3 

lace making L-47, pictures L-50, 51 
laundry L-71 

leather making, pictures L-85-7 
looms, invention C-90 
pin making P-219 
rope and twine making R-153-5 
sewing S-92-4, picture S-93 
shoe making S-131-2, pictures 
S-133 

spinning and weaving S-258-9. See 
also in Index Spinning and 
weaving 

thread winding T-86 
construction and engineering 
brick making B-236-8 
cable-laying C-8-9, pictures C-5, 7 
cement making C-124, 125-7 
dredges and steam shovels D -10 3-5, 
„ pictxires G-113, N-142, I-74i 
elevators E-250, picture E-251 
logging and lumber-working, pic- 
tures L-214, 215, 216, 217 
nail making N-2, pictures N-l 
pneumatic appliances P-264-5 
saw mills L-218, pictures L-216, 217 
economic aspects E-150-1: agricul- 
ture A-49, 51, A-387-8, pictograph 
A-50, picture A-51; automobile in- 
dustry A-391; dependence of man 
on M-10 ; Industrial Revolution 
I_74-74o ; leisure time increased 
L-93a, pictograph I-74o. See also 
in Index Machine age 
electric lamps made by E-234 
food processing 

bread making B-229-31, pictures 
B-230, 231 

candy making C-70-2, pictures 
C-70, 71, 72, C-224 
canning C-74 

cheese making, pictures C-165 
chocolate making, pictures C-223-4 
churn, picture D-3 
coffee roasting and cleaning, pic- 
ture C-297 
cream separator D-2 
Hour-milling P-118-19 
milking machine, picture D-3 
oleomargarine, pictures 0-221, 222 
pecan sheller P-100 
prune packing, picture P-358 
refrigerating R-67-70 
salt dredge, picture S-16 
salt making,, pictures S-17 
sugar making S-320-2 
tea preparation, pictures T-24, 26 
lubricants L-211 

man power vs. the machine, pictures 
I-74i, l, 1-118: in agriculture A-51, 
A-387-8, P-143, L-93a^ pictograph 
A-50 

match making M-90, pictures M-87, 
88, 89 

mechanical principles M-103-6, 
M-10— 11 

metals and mining 
coal handling at port, picture C-283 
coal mining M-188, C-286, pictures 
C-284, 285. 287, M-187, L-93 b 
coin making M-196 
coppei’-reducing, pictures C-358, 359 


diamond cutting, pictures D-62 
iron and steel industry 1-133-46 
metal working M-125 
oil drills P-146-8 
quarrying Q-l-3 
silver-working, pictures S-151 
wire making W-121, pictures 
W-120, G-114 

paper, printing, and publishing 
bookbinding B-186, 187 
embossing E-258 
paper making P -5 8-61 
printing P-347-8, N-104-9, B-184-7, 
pictures B-184, 185, 191, N-105, 
P-347 

type-casting T-173 : linotype 
L-149-53; monotype M-237-9 
pencil making P-106, pictures P-107, 
108 

pen making, picture P-105 
phonograph P-174-6 
power and transportation 
airplane A-65-94 

automobile A-390-91, pictures 
A-386, M-ll 
dynamo D-122 

electric generator and motor 
E-215-18 

gas engines G-19-22 
hydraulic H-366-8 
pumps P-366, pictures P-367, W-43 
speedometer S-244 
steam engine S-280-4: Newcomen’s, 
picture W-57; Watt’s W-56— 7 
turbine-generators, hydroelectric, 
picture W-52 
turbines T-155-6 

water wheels W-51-2, pictures 
W-43 

wheel, invention of W-84a — b 
windmills W-lll 
rotating, or centrifugal C-134 
rubber tire making, pictures R-166, 
167, 168, 169 

soap making, pictures S-176, 177 
standardization I-74m, M-ll 
watch and clock making W-39-41 
wood-workingW-139, F-222, pictures 
P-220, 221 

Machines, Law of P-192-3 

Machine tools T-lll— 12 

Mach u Picchu, an Inca ruin dis- 
covered 1911 in mountains in s. 
cent. Peru S-206c 

Maciejowice (mdts-ye-yd-vet'se ) , 

battle of (17941, Poles under 
Kosciusko defeated by Russians 
K-40 

Macintosh, Charles (1766— 1843 ), Scot- 
tish chemist, inventor of processes 
for making sugar of lead, bleaching 
powder 

waterproof fabric R-163-4 

Macintosh, William (1775?— 1825), 
half-breed Creek Indian chief, 
born Georgia; leader of Lower 
Creeks on side of Americans in 
War of 1812; brigadier general in 
U. S. Army during Seminole cam- 
paigns (1817-181; for signing 
treaty (1825) ceding lands in de- 
fiance of tribal law, he was killed 
by party of Upper Creeks. 

Mackail', John William (born 1859), 
English scholar and critic; pro- 
fessor of poetry Oxford University 
1906-11; translations of Greek and 
Latin literature, with criticisms; 
married daughter of Burne-Jones 
quoted on Cicero L-68 

Mackay, Alexander (died 1811), 
Canadian fur trader of North-West 
Company; accompanied Sir Alex- 
ander Mackenzie on expedition 
from Lake Athabaska to Pacific in 
1793; 1810 joined Pacific Fur 

Company; murdered by Nootka 
Indians. 

Mackay (md'hi), Clarence IXungerford 
(1874-1938), American capitalist, 
born San Francisco; son of John 


W. Mackay; president of several 
telegraph and cable companies; 
director Metropolitan Opera Com- 
pany, New York City. 

McKay, Donald (1810-80),- naval 
architect and ship-builder, born 
Nova Scotia; emigrated to New 
York 1827 ; 1850 built his first clip- 
per ship, Stag Hound ; other famous 
clippers: Flying Cloud, made San 
Francisco from New York in less 
than 90 days; James Baines , made 
Boston to Liverpool in 12 days, 6 
hours; Lightning holds record for 
greatest day’s run under sail, 436 
nautical miles. 

McKay (ma-lcd'), Gordon (1821-1903), 
American inventor, born Newport’ 
R. I.; inventions of boot and shoe 
machinery revolutionized that in- 
dustry: S-131, 132 

Mackay ( md'ki ), John W. (1831- 
1902), American capitalist, born 
Ireland; one of discoverers of Bo- 
nanza mines of Comstock lode, 
Nevada 

statue, picture N-78 
Mackaye (md-ki'), Percy (born 1875), 
American dramatist and poet, born 
New York City; writer of numerous 
community masques and poetic 
plays (‘Jeanne d’Arc’ ; ‘The Scare- 
crow’ ; ‘Yankee Fantasies’ ; ‘This 
Fine-Pretty World’); made use of 
folk-lore of Kentucky mountaineers 
in ‘The Gobbler of God’ ; ‘Kentucky 
Mountain Fantasies' ; and 
‘Weathergoose — Woo V 
McKean, Thomas (1734—1817), signer 
of Declaration of Independence, 
born New London, Pa.; member of 
Continental Congress 1774-83; gov. 
of Pennsylvania (1799-1808) : D-42 
McKeesport, Pa., industrial city on 
Monongahela and Youghiogheny 
rivers 12 mi. s.e. of Pittsburgh, in 
bituminous coal region; pop. 55,355; 
vast steel and iron works and tin 
plate plant: map P-.112 
McKees Rocks, Pa., industrial bor- 
ough on Ohio River 3 mi. n.w. .of 
Pittsburgh; pop. 17,021; ships con- 
siderable lumber.; iron and steel 
products, automobile parts, chew- 
ing gum: map P-112 
McKenna, Joseph (1843—1926), Amer- 
ican jurist and statesman, born 
Philadelphia, Pa. ; congressman 
1885-92; attorney general 1897-98; 
on U. S. Supreme Court bench 1898- 
1926; gained reputation for sound, 
conservative judgments. 

McKen'na, Reginald (1863-1943), Brit- 
ish statesman and financier; liberal 
member, House of Commons, 1895- 
1918; Cabinet member; first lord of 
admiralty, home secretary, chancel- 
lor of exchequer; banker after 
1919. 

McKenna, Stephen (born 1888) Eng- 
lish novelist; writes in twinkling 
entertaining style of British society 
and political circles; served with 
Intelligence Department in World 
War 1915-19 (‘Sonia’; ‘Vindica- 
tion’; ‘The Datchley Inheritance’). 
Mack'ensen, August von (born 1849), 
German field marshal, associate of 
Ludendorff and Hindenburg in 1st 
World War; commanded decisive 
offensives against Serbia and Ru- 
mania 

defeats Russians W-157; Rumanians 
W-160 

Mackenzie, Sir Alexander (1764- 
1820), Scottish explorer; employee 
North-West Fur Company; first 
white man to reach Pacific over- 
land: C-5 9 

Alaskan voyage A-103 

explores Mackenzie River M-12 
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McNUTT, PAUL 


leader of North-West Fur Company 
F-226 

‘Voyages’ C-65 

Mackenzie, Alexander (1822-92), 
Canadian Liberal statesman, born 
Scotland; premier 1873-78; admin- 
istration introduced vote by ballot, 
created Supreme Court of Canada, 
organized territorial government of 
Northwest Territories. 

Mackenzie, Sir Alexander Campbell 
(1847-1935), Scottish composer; 
principal of the Royal Academy of 
Music 1888-1924 (‘The Rose of 
Sharon’ and ‘Bethlehem’, oratorios; 
‘The Bride’, a cantata; ‘His 

• Majesty’, comic opera). 

Mackenzie, Compton (born 1883), 
English novelist, playwright, and 
poet; served in Dardanelles cam- 
paign in 1st World War; work dis- 
tinguished for graceful style (‘Car- 
nival’, dramatized; ‘Vestal Fire’, 
‘Sinister Street’, ‘The Enchanted 
Blanket', novels; 'The Four Winds 
of Love’, series of novels; ‘Kensing- 
ton Rhymes' ; ‘The Windsor Tap- 
estry’). 

MacKenzie, Kenneth (1797— 18G1), a 
Scottish leader in fur trade; officer 
in British army in War of 1812; in 
charge of Fort Union: F-227 

McKenzie, Robert Tait (18G7— 1938), 
American sculptor and physical 
education director, born Almonte, 
Ontario, Canada; best known for 
sculptures of athletes; professor 
and director of physical education, 
University of Pennsylvania 1904- 
30, research professor after 1931; 
wrote ‘Exercise in Education and 
Medicine’ and ‘Reclaiming the 
Maimed’. 

McKenzie, Roderick (died 1844), 
Canadian fur trader, born Scot- 
land; emigrated to Canada 1784; 
built Fort Chipewyan on Lake 
Athabaska in 1788; became partner 
in North-West Company 1799; 
wrote history of fur trade (‘Bour- 
geois de la Compagnie du Nord- 
ouest’); cousin of Sir Alexander 
Mackenzie. 

Mackenzie, William Lyon (1795—1861), 
Canadian politician and journalist 
M-12 

Mackenzie, District of, Canada, in 
w. part of Northwest Territories, 
about 527,490 sq. mi. N-170, map 
C-50 b 

Mackenzie River, in n.w. Canada 
M-12, map C-50& 
valley, agriculture N-170 

Mack'ercl, a North Atlantic food fish 
M-12, F-74 
fisheries F-80-1 

Mackerel family, the Scombridae , a 
large and important family of 
spiny-finned fish with spindle- 
shaped bodies; includes albacore, 
bonito, mackerel, tunny. 

“Mackerel sky” C-281 

McKirn, Charles Pollen (1847—1909), 
American architect, born Chester 
County, Pa.; in partnership with 
W R. Mead and Stanford White de- 
signed Public Library of Boston, 
and other important buildings. 

Mackinac (.mdlc'i-na ) , Straits of, 4 mi. 
wide connecting lakes Michigan and 
Huron, map M-153 

Mackinac Island, Mich., island at n.w. 
end of Lake Huron in Straits of 
Mackinac; pop. 508: G-149, M-153, 
maj)S G-147, M-153, picture G-146 

Mackinaw trout, or Great Lakes trout 
T-145 

McKinley, Ida Saxton (1844-1907), 
wife of President McKinley W-93, 
M-13 


Fact-Index 


McKinley, William (1843-1901), 24th 
president of U. S. M-13-17 
administration (1897-1901) M-13, 

14-17 

“age of big business” M-15, U-247 
Alaska gold fields discovered 
A- 10 3-4, M-15 
Gold Standard Act M-15 
Hawaii annexed FI-245, M-16 
Hay-Pauncefote Treaty M-16 
new inventions and a new era 
M-14-15 

“Open-Door in China” M-16, 
C-2217c 

Philippine insurrection suppressed 
P-170 

Samoan Islands divided S-20 
Spanish- American War S-234-5 : 

Dewey D-58-9 
Taft in Philippines T-2 
assassination M-17 
early career M-13-14 
“free silver” campaign and election 
M-14, B-254 

memorials: Buffalo B-261; Colum- 
bus, picture 0-213 
Tariff Act (1890) M-14, H-229, T-14 
wife W-93, M-13 

McKinley, Mount (native name 
Denali, or Traleyka), Alaska (20,- 
300 ft.) } highest mountain of North 
America M-13, map A-105, picture 
A-104 

national park N-22&-C., M-13, picture 
A-104, map A-105 

McKinley Tariff Act M-14, H-229, 

T-14 

Maekinstry, Elizabeth, American 
artist and illustrator of children’s 
books; work noted for lively imag- 
ination and humor (‘Fairy Alpha- 
bet’; ‘Fairy Tales’, by Hans Chris- 
tian Andersen). 

Mackintosh, Sir James (1765—1832), 
English philosopher, lecturer, and 
lawyer 

replies to Burke B-278 

MacLar'en, Ian, pen name of Rever- 
end John Watson (1850-1907), 
Scottish clergyman and author 
(‘Beside the Bonnie Briar Bush’). 

MacLaugrhlan, Donald Shaw (born 
1876), American etcher, born Can- 
ada; lived in Boston, Mass., and in 
Europe; subjects chosen largely 
from France and Italy; noted par- 
ticularly for architectural etchings. 

McLaurin, Charles (1872—1925), Aus- 
tralian surgeon and writer A-376 

MacLeish, Archibald (born 1892), 
American poet and librarian, born 
Glencoe, 111. ; Librarian of Congress 
since 1939; director of Office of 
Facts and Figures 1941—42; 
Pulitzer prize (1933) for ‘Con- 
quistador’, epic of the conquest of 
Mexico by Cortez ; wrote stirring 
radio plays ‘Panic’, ‘Fall of the 
City’, ‘Air Raid'. His ‘Land of the 
Free’, ‘Public Speech’ are poems of 
world’s unrest: A-182, picture A-183 
quoted P-271 

Macleod, Fiona. See in Index Sharp, 
William 

McLeod, John (1788-1849), Canadian 
fur trader and explorer, born Stor- 
noway, Scotland; joined Hudson’s 
Bay Company 1811 and conducted 
first group of colonists to Red River 
Settlement; active in disputes be- 
tween Hudson’s Bay and North- 
West companies. 

MacLeod ( mac-loud '), John James 
Rickard (1876-1935), Scottish 
physiologist; professor University 
of Toronto 1918-28 ; discovered in- 
sulin with Dr. Banting, with whom 
he shared Nobel award in medicine 
in 1923. 

MeLoughlin {mdk-loK r lin) , Dr. John 
(1784-1857), explorer, fur trader, 


and physician, born Riviere du 
Loup, Canada 0-247-8 

Ma cl u re, William (1763-1840), Ameri- 
can geologist, born Scotland; made 
first geological map of America 
1809; called “father of American 
geology”; used wealth in support ot 
science. 

MacMalion (mdk-md~6n') , Marie Etlme 
Patrice Maurice de (1808-93), duke 
of Magenta and marshal of France; 
crush ingly defeated at Sedan 1870: 
president of France 1873-79. 

MacManus, Seumas (slid 1 mils) (born 
1869), Irish author of folk and 
fairy tales, stories of Irish history, 
poems, plays, born Donegal: S-303/t 

McMasler, John Bach (1852—1932), 
historian, born Brooklyn ; professor 
American history University of 
Pennsylvania after 1883 (‘History 
of the People of the United States’). 

McMaster University, at Hamilton, 
Ontario, Canada; Baptist; char- 
tered 1887; arts, theology. 

MacMillan, Donald Baxter (born 
1874), American explorer and au- 
thor, born Provincetown, Mass. : 
prof, of anthropology, Bowdoin Col- 
lege; with Peary Arctic expedition 
1908-09; since engaged in Far 
North exploration: pictures P-281 
Byrd accompanies B-289 

MacMonnies (mdk-mun'niz) , Freder- 
ick (1863—1937), American sculp- 
tor, born Brooklyn ; great fountain 
.in Court of Honor at Columbian Ex- 
position in Chicago and Battle 
Monument at West Point: S-62 
doors of Congressional Library 
W-24-5 

Nathan Flale monument, picture 
FI-199 

MacMurray College for Women (for- 
merly Illinois Woman’s College), 
at Jacksonville, 111.; Methodist; 
founded 1846; arts and sciences, 
music, home economics, public 
speaking, physical education, fine 
arts, secretarial and nurse training. 

MacMurrmigh, Dermot. See in Index 
Dermot MacMurrough 

McNair, Lesley J. (born 1883), U. S. 
Army officer; formerly chief of 
staff of General U. S. Army Head- 
quarters; made commander U. S. 
Army Ground Forces March 1942. 

McNury, Charles L. (born 1874), U. S. 
senator from Oregon 1917—; born 
Salem, Ore.; Republican candidate 
for U. S. vice-president 1940; co- 
author McNary-Haugen Farm Re- 
lief Bill. 

McNary-Haugen Farm Relief Bill 
C-354 

McNary- Woodruff Law F-157 

McNaughton, Andrew George Latta 
(born 1887), Canadian army officer, 
born Moosomin, Sask. ; veteran of 
1st World War; commander in chief 
of Canadian overseas force in 2d 
World War; resigned Dec. 1943. 

McNeely, Marian Hurd (1877-1930), 
children’s writer, born Dubuque 
Iowa; South Dakota life is back- 
ground of ‘Jumping-off Place’! 

MacNeil, Hermon Atkins (born 1866), 
American sculptor, born Chelsea, 
Mass. ; noted for Indian subjects 
McKinley memorial, picture 0-213 

McNutt, Paul Tories (born 1891), 
statesman, born Franklin, Ind. ; 
dean Indiana University School of 
Law 1925-33; governor of Indiana 
1933-37; U. S. high commissioner 
to Philippines 1937-39 ; appointed 
head of Federal Security Agency 
1939; made head of the War Man- 
power Commission in April, 1942: 
N-12 j 


ii— French u German ii; pern, go ; thin, then ; u= French nasal (Jean) ; g72-=French j (z in azure) ; K=German guttural c7t 
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.■Macomb', Alexander (1782—1841), 
American soldier, born Detroit, 
Mich. ; distinguished himself in 
War of 1812 at Fort Niagara, Fort 
George, and Plattsburg, N. Y.j 
made commanding general U. S. 
Army, 1828. 

Macomb, 111., city 59 mi. n.e. of 
Quincy; pop. 8764; clay and steel 
products; Western Illinois State 
Teachers College: map 1-13 

Ma'con, Ga., in center on Okmulgee 
River, rapidly growing manufac- 
turing city with large cotton, lum- 
ber, and flour mills: pop. 57.865; 
market for cotton and fruit; Wes- 
leyan College for Women, Mercer 
University, Ballard Normal School 
(Negro) : G-56, map G-56 

‘Macon’, U. S. navy dirigible; de- 
stroyed in storm 1935: pictures 
B-28-9 

Macpliail', Agnes Campbell (born 
1890), first woman member of 
Canadian Parliament; elected 
1921; influential worker for dis- 
armament and world peace. 

Macplierson ( m dh-fer'sd n) , James 
(1736-96), Scottish author, pro- 
fessed “translator” (now generally 
believed author) of the poems of 
Ossian. 

McPherson, James B. (1828—64), 
American Civil War general, born 
Sandusky, Ohio; commanded Army 
of Tennessee during Sherman’s At- 
lanta campaign; killed in battle 
before Atlanta. 

Macquarie (md-lcwcir'i) Island, s.e. of 
Tasmania, to which it belongs ; 170 
sq, mi. ; constantly visited by seal 
hunters 

penguins, picture P-284 

McRae, Milton Alexander (1858-1930), 
newspaper publisher, born Detroit, 
Mich.; in 1889 he and Edward W. 
Scripps began organizing chain of 
popular newspapers, and in 1897 
organized press association which 
developed into United Press; wrote 
autobiography, ‘Forty Years in 
Newspaper dom\ 

Macrame ( mdk-rd-md ') lace L-48 

Macready (md-krd'di) , John A., trans- 
continental flight A-71, 74 

Macready, William Charles (1793— 
1873), celebrated English tragic 
actor, especially noted for Shake- 
spearean roles; toured in U. S. 1826 
and 1843-44. 

MeSweeney-McNary Law F-157 

MacSwin'ey, Terence (1879—1920), 
Irish leader; lord mayor of Cork; 
hunger striker against imprison- 
ment for sedition; died of starva- 
tion in Brixton prison, London, af- 
ter fasting 74 days. 

McTavisli, John George (flourished 
1808-19), Canadian fur trader of 
North-West Company; represented 
the company when Astoria was 
acquired from the Pacific Fur Com- 
pany; 1819 taken prisoner by Hud- 
son’s Bay Company and sent to 
England for trial. 

McTavlsh, Simon (1750—1804), Cana- 
dian fur trader, born Scotland; one 
of the founders of the North-West 
Company; interested in eliminating 
competition among fur traders. 

MacVeagli (malc-vd'), Franklin (1837- 
1934), American merchant and po- 
litical leader, born Chester County, 
Pa.; secretary of the treasury un- 
der Taft (1909-13). 

MacVeagli, Wayne (1833—1917), 
American lawyer and political lead- 
er, brother of Franklin ; minister to 
Turkey 1870-71; U.S. attorney 
general 1881; ambassador to Italy 


1893-97; writer and famous wit. 

Mncy, Anne Mansfield Sullivan (Mrs. 
John A.) (1866-1936), teacher of 

Helen Keller K-10 

Madagascar, island in Indian Ocean, 
e. Of Africa; 228,000 sq. mi.; pop. 
3,800,000: M-17-1S, maps A-42a, b 
houses M-17, picture F-4 
lemurs L-94 _ ^ ^ 

people A-39, M-17, 18 


mi. w. of Milwaukee; pop. 67,447; 
varied manufactures; state univer- 
sity: W-126, map W-124 
capitol, picture W-123 : murals U-206 
Four Lakes W-124 
university, picture W-127 
Madison River, one of headstreams of 
the Missouri, 230 mi. long; rises in 
Rocky Mts. 

Madison Square, New York City, pic- 
ture W-172 


‘Mu damn Butterfly’, opera by Puccini, 
story 0-231 

‘Madame Bovary’, famous ■ novel by 
Flaubert, published 1856; the hero- 
ine, Emma Bovary, is an irrespon- 
sible, selfish extravagant young 
woman who, involved in debt and 
intrigue, finally poisons herself. 
“Madame Deficit” M-64 
“Madame Veto” M-64 
“Mad Anthony” (Wayne) W-58-9 
Madariaga (ma-da-re-ya'ga) , Salva- 
dor de (born 1886), Spanish man- 
of-letters and statesman; educated 
Madrid, Paris; journalist in Lon- 
don; director Disarmament Section 
League of Nations (1922—27) ; pro- 
fessor of Spanish, Oxford 1928-31; 
ambassador to United States 1931, 
to France 1932-4 (‘Shelley and 
Calderon’; ‘The Sacred Giraffe’, 
novel ; ‘Christopher Columbus’, 
biography) : S-237 

Madden Dam, on Chagres River, 
Isthmus of Panama P-53 
Madder family, or Rubiaceae (r.Q-bt-d'- 
se-e), a family of plants, shrubs, 
and trees, including the woodruff, 
bouvardias, cinchonas, coffee, bed- 
straw, gardenias, and madder. 
Madeira. ( md-de'rd , Portuguese md- 
dd'rd) Islands, group off n.w. coast 
of Africa; owned and governed by 
Portugal; 314 sq. mi.; pop. 215,000; 
people mostly concentrated on 
Madeira Island, largest of the 
group: M-18, map A-42a 
Madeira River, largest tributary of 
Amazon; flows n.e. 900 mi. from 
frontier of Bolivia through w. Bra- 
zil: maps B-226, S-208Z> 
Madeira-vine, a perennial twining vine 
( Boussingaultia baselloides) of the 
basella family, native to Ecuador 
but naturalized in s. U.S. Grows 10 
to 20 ft.; leaves fleshy, oval, 
pointed ; flowers tiny, white, in 
long feathery clusters, fragrant; 
also called mignonette-vine. 
Madeleine ( mad-len '), church in 
Paris, pictures P-72, A-259 
Madero (ma-dd'rd) , Francisco (1873— 
1913), president of Mexico 1911- 
13 M-142e, picture M-142/ 

Madison, Dorothea Payne Todd 
(“Dolly”) (1768-1849), wife of 
President Madison W-89-90, M-18, 
19 

Madison, James (1751—1836), 4th 
president of U. S. M-18— 20 
administrations (1809—1817) M-19, 20 
battle of Tippecanoe H-232, T-28 
Creek Indian uprising 1-68 
Hartford convention W-10-11, M-20 
new states: Indiana 1-50; Louisiana 
L-208 

2d Bank of the U. S. B-44 
War of 1812: W-8-11, U-236-7 
advocates Bill of Rights U-210 
Annapolis convention U-207 
contributor to ‘The Federalist’ M-19, 
H-205 

early life M-18-19 
elected president M-19 
in Constitutional Convention U-207, 
208 

wife W-89-90, M-18, 19 
Madison, Wis., state cap. and attrac- 
tive summer resort in s. center, 75 


“Madman of the North” C-154 
Madoera. See in Index Madura 
Madog, or Madoc, ap Owen Gwynncdd, 
(1150 7-80?), legendary Welsh 
prince; said to have discovered 
America on mysterious voyage in 
1170. 

Madon'na, the Virgin Mary M-20 
Holbein I-I-319 

Michelangelo’s ‘Madonna della 
Pieta’, picture M-148 
Murillo’s ‘Immaculate Conception’ 
M-304, picture M-303 
Raphael R-50, 51, M-20: ‘Madonna 
of the Chair’ R-50, picture M-21; 
‘Sistine Madonna’ R-50, M-20, pic- 
ture P-17 

Robbia’s ‘Madonna of the Archi- 
tects’, sculpture S-57 
Titian’s ‘Assumption of the Ma- 
donna’, picture T-99 
Madonna lily L-136 
Madras ( md-drds '), a presidency or 
province of India; 142,260 sq. mi.; 
pop. 46,735,000: M-20, 22, 1-32, map 
1-31 

Hastings governs H-234 
Madras, India, cap. of Madras presi- 
dency; pop. 650,000: M-20, 22, maps 
1-30, A-332C 

captured by French C-271 
Madras {mdd f ras) cloth, a light- 
weight cotton fabric, usually woven 
with stripe effect; also a thin 
drapery fabric with design formed 
by floating weft; so named because 
first made near Madras, India. 
Mad'repore coral, picture C-363 
Madrid', cap. and railway center of 
Spain; pop. over 950,000: M-22-4, 
maps E-326 d, S-226, picture S-229 
Prado National Museum M-24, pic- 
tures M-23, table >1-392 
Madrid, University of, largest in Spain 
and one of the leading institutions 
of Europe prior to Spanish civil war 
(1936-39); founded 1508; became 
chief Spanish university in 1836, 
when University of Alcala was moved 
to Madrid and combined with it. 
Mad'rigal, a short lyric poem, gener- 
ally on the subject of love, usually 
in 6 to 13 iambic lines, marked by 
terseness and quaintness of expres- 
sion. In music the term is applied 
to a part song for several voices, 
simple in style with lively rhythms 
and without accompaniment. 

Mad River, in Ohio, 100 mi. long D-22 
Madrona, or ma drone, evergreen tree 
( Arbutus menziesii ) of heath fam- 
ily, native to foothills of Pacific 
coast. Grows 20 to 100 ft.; bark 
rough, brown ; shiny, leathery 
leaves; tiny white flowers in long, 
erect clusters ; orange-red fruit. 
Wood is light pink with deep red 
spots; used as veneer. Sometimes 
called laurel-wood, manzanita, and 
madrono. 

Madstones, porous stones popularly be- 
lieved to absorb poison from the 
wounds made by mad dogs and 
venomous snakes. 

Madura ( ma-do'rd ), British India, 
city in Madras Presidency, 270 mi. 
s.w. of Madras; pop. 185,000; fine 
Hindu architecture: maps 1-30, 
A-332C 
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Madura, Dutch Madoora, island in 
Netherlands Indies n. of e. Java; 
1725 sq. mi.; pop. 1,965,000; numer- 
ous hot springs and a mud volcano; 
island is a plateau-like prolongation 
of the n. Java limestone range: 
J-205, map A-332 c 
Mad widow, a bird. See in Index 
Dimpkin 

Maeander River. See in Index Me- 
ander River 

Maecenas (me-se'nas) , Gaius (73?-8 
b.c.), wealthy Roman patron of 
Horace and Vergil; name proverbial 
as that of liberal patron of letters; 
in Eugene Field’s slang phrase, 
“Maecenas pays the freight” 

Vergil and V-284, picture R-129 
Maelstrom ( mdV strom ), or malslrom, 
celebrated whirlpool or current n. 
of Norway, near s.w. end of Lofoten 
Islands W-85, N-174 
Maerlant ( mar'ldnt ), Jacob ran 

(123 5 7-1300 ?) , Flemish poet, called 
“father of Dutch literature” ; early 
work free translations of French 
romances; later wrote scientific and 
historical works. 

Maestricht, Netherlands. See in Index 
Maastricht 

Maeterlinck {ma' ter-lingh) , Count 
Maurice (born 1862), Belgian 
dramatist and essayist M-24 
quoted: bees B-73; Ghent G-84; 
leisure L-93 

Mafeking (mci'f e-king) , Union of 
South Africa, town in Cape of Good 
Hope province; pop. 5000; trading 
center for w. Transvaal and Bech- 
uanaland; seat of administration 
for Bechuanaland Protectorate; 
English under Baden-Powell be- 
sieged by Boers Oct. 12, 1899 to 
May 17, 1900: map A-42 a 
Mafia ( ma’fe-ii ), a powerful Sicilian 
secret organization S-140 
U.S. controversy H-230 
Magadi ( md'gd-de ) Lake, in Kenya 
Colony, British East Africa, s.w. of 
Nairobi; about 30 mi. long; large 
carbonate of soda deposits. 
Magallanes (ma-gci-ya’nds) , Chile, 
also Puiita Arenas, free port on 
Strait of Magellan; pop. 24,000; 
mining and stock-raising district; 
exports wool: C-207c-cZ, map C-206 
Magazine, a publication M-25-7. See 
also in Index Newspapers 
advertising A-23, 24 
agricultural, U. S. A-54 
bibliographical description B-106-7 
children’s magazines L-162-3 
circulation, audit for advertising 
A-24Z? 

definition M-26 

engraving processes E-29G-8 

printing P-348 

Magazine Mountain, one of two high- 
est peaks in Arkansas (2800 ft.), 
about 45 mi. s.e. of Fort Smith; 
Blue Mountain near by is same 
height. 

Magdalen ( mgd'lln ) College (St. Mary 
Magdalen), Oxford 0-260, picture 
0-258 

Magdalena {mag -da-la! nd) , river of 
Colombia; rises in Andes in s.w., 
flows n. 1000 mi. to Caribbean at 
Barranquilla; chief route to inte- 
rior: C-305, 306, map C-305 
steamer, picture S-206e 
Magdalena Bay, on s.w. coast of Lower 
California, Mexico; tuna, mackerel, 
sardines: map M-133 
Magdalene. See in Index Mary Mag- 
dalene 

Magdale'nians, people of Old Stone 
Age, of later culture than Cro-Mag- 
nons ; name from La Madeleine, 
France, where remains were found. 


Magdalen Islands, Quebec, Canada, in 
Gulf of St. Lawrence about 54 mi. 
n.w. of Cape Breton; cod, herring, 
and seal fisheries; pop. 8255: map 
C-50c 

Magdeburg {mag’ dii-biirK ) , Germany, 
city on Elbe River, 75 mi. s.w. of 
Berlin; pop. 325,000; sugar refining, 
textiles, machinery: map G-66 
Thirty Years’ War G-190 
Magee', Augustus W. (1790—1813), 
American filibuster; graduate U. S. 
Military Academy (1809) ; led ex- 
pedition into Mexican Texas (1812- 
13) with the Mexican patriot 
Bernardo Gutierrez. 

Magellan {md-geVdn) , Ferdinand 
(Fernfio de Magalhaes) {md-gciU 
yihsh ' ) (1480 7-1521), Portuguese 

navigator M-27-8, A-144, maps 

A-143, M-27, pictures E-131, M-28 
discoveries M-28: Guam G-181; 
Patagonia P-86 

Magellan, Strait of, passage between 
mainland of South America and 
Tierra del Fuego S~205e, maps 
S-208c, d, C-206 
discovered by Magellan M-28 
Magenta (ma-gen'ta) , town in n. 
Italy 15 mi. w. of Milan, scene of 
battle (1859) 1-157 
Magenta, a color, picture C-3087i 
mixtures C-308/-i 

Maggiore (mad-go'rd ) , Lake, in 
Switzerland and n. Italy, 83 sq. mi.; 
famous for scenery: maps S-351, 
1-156, picture E-321 
Mag'got, a fly larva F-128, pic- 
ture F-129 

Maghmcla, a Hindu bathing festival 
held at Allahabad, India, a place of 
pilgrimage, at confluence of Jumna 
and Ganges rivers. 

Magi {md'gi) (from Persian magu. 
meaning magician; English singu- 
lar, magus), members of a priestly 
caste of ancient Medes and Per- 
sians. Name is applied also to the 
“wise men” in the Bible (Matthew 
ii) who followed the star to Bethle- 
hem. Bible story does not name 
them nor give their number, but 
Christian tradition (about 7th cen- 
tury) makes them three kings, 
Melchior. Gaspar, and Balthazar. 
Their bodies are said to have been 
brought to Constantinople by Em- 
press Helen, mother of Constantine, 
thence taken to Milan, and finally to 
Cologne in 1162 by Frederick Bar- 
barossa. They are often called the 
Three Kings of Cologne 
in Zoroastrianism Z-232 
pay homage to Jesus J-213 
Mag'ic M-29— 32d. See also hi Index 
Superstitions 

black magic and white magic M-32 
charms M-30-2 

disease treated M-109, picture M-30 
India, pictures 1-33, 36 
modern conjuring M-32a-d: bibliog- 
raphy H-313 i-j 
North American Indians 1-64 
origin of word Z-232 
Pacific Islands P-5, M-29, E-142c 
Sumatra S-325 

tricks explained by hypnotism H-378 
witchcraft W-127-8 
‘Magic Flute, The’ (1791), opera by 
Mozart; fantastic story contains 
allegorical allusions to politics, 
nationalism, and Free-masonry. 
Magic lantern S-285-6 
Maginot {md-zhe-no ’ ) Line, French 
fortifications F-182, W-178e 
Magliabecchi (md-lyd-beJc f e) , Antonio 
da Marco (1633-1714), Italian gold- 
smith and scholar, born Florence; 
prodigy of learning and avid col- 
lector of books: L-105 


Magma (mdg'md) , a mass of mate- 
rial in semi-liquid form 
in sugar refining S-320 
Mag'na Car'ta, charter of English lib- 
erties M-33, E-271 
Charter of Liberties basis of H-275 
in British Museum E-328 
King John signs J-221-2, M-33 
provisions D-46, M-33 
turning point in history G-126 
Magna Grae'cia, in ancient geography, 
name of Greek settlements in s. Italy 
and Sicily G-156, map G-154 
Rome conquers R-132 
Magnesia, or magnesium oxide, a 
white powdery substance obtained 
by burning magnesium or magne- 
sium salts : C-177 
rubber vulcanization R-164 
Magne'sia, battle of (190 b.c.), deci- 
sive victory of Romans over An- 
tiochus the Great of Syria at an- 
cient town of Magnesia, Asia Minor, 
20 mi. n.e. of Smyrna; brought w. 
Asia Minor under Roman control. 
Magnesia, milk of, emulsion of mag- 
nesium hydroxide in water M-33 
Magnesian limestone, same as dolo- 
mite M-182 
Alpine district A-136 
Mag'ncsite, or magnesium carbonate 
M-33 

in dolomite M-182 

Magne'sium, a light, silver-white 
metallic element M-33, C-175, table 
C-168 

alloys A- 13 2, A-138, M-33 
atomic structure, diagram A-361 
carbonate, mineral occurrence M-182 
chloride M-183: in cement C-128 
electrochemical activity E-239 
helium in welding FI-271 
percentage in earth’s crust, diagram 
0-167 

phosphate, in bones B-172 
photographic flashlight B-272 
plants require M-185, picture P-235 
protoplasm contains B-109 
silicate M-184: chrysolite (gem) 
contains G-28; meerschaum 
M-110; talc T-6 

sulphate (Epsom salt) S-16: mineral 
form M-183 
valence, diagram C-170 
Mag'net and magnetism M-33-5. See 
also in Index headings beginning 
with Magnetic 

alloys, magnetic A-131, C-4, picture 
A-133 

aurora borealis and earth’s magnet- 
ism A-365, picture A-366 
brakes B-225 

cathode rays deflected X-199, E-242 
compass C-325-6 
early discoveries E-231, 232 
earth as magnet M-34, E-132 
electromagnetic induction E-227-9, 
E-215-18, M-35 
electromagnets M-33-5, E-228 
electrons deflected R-34, X-199, pic- 
ture E-242 

field, magnetic M-34, • E-227-9, 

E-216-18, pictures M-35, E-227, 
228, E-216, 217 : fundamental rela- 
tion to radiant energy R-13 
induction magnetic M-34-5 
iron ore located by M-186 
meter, electric, employs, picture 
M-129 

mine, magnetic T-116 
molecular theory of magnets M-34-5, 
E-228 

permanent magnets M-35 
permeability of metals to M-34, 
E-228, A-131 

radio-active rays deflected R-34 
space, magnetic properties R-13 
speedometer employs S-244 
sun and stars S-329, S-243, picture 
S-327 

Magnetic brake B-225 


-French u German ii- gem, go \ thin, then ; h= French nasal (Jean) ; g/t“French j (z in azure) ; ic=German guttural ch 
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Magnetic declination, or variation, 
angle between magnetic and true 
north C-326, ‘picture C-327 
Magnetic deviation, of compass C-326 
Magnetic Equator. See in Index 
Aclinic Line 

Magnetic girdle, on ships T-116 
Magnetic mine T-116 
Magnetic permeability M-34, E-228, 

A-131 

Magnetic poles, of earth E-132, M-34, 
map C-327 

Amundsen's observations A-190 
aurora borealis and picture A-366 
explorers locate P-280, 283 
north magnetic pole, map A-277 
Magnetic speaker, in radio R-24 
Magnetic speedom'eter S-244 
Magnetic variation, or magnetic decli- 
nation, angle between magnetic and 
true north C-326, map C-327 
Magnetism. See in Index Magnet and 
magnetism 

Magnetite, or lodostonc, a black mag- 
netic iron ore (Fe.-*O-0 1-135, M-182 
compass, early C-326 
magnetic properties M-34 
Magne'to, an electric generator E-217 
Magnetoni'eter, an instrument for 
measuring the strength, direction, 
dip, or all three, of the earth's mag- 
netic field at any point. - 
Magnificat (mag-ntf'i-lcdt) , from 
Latin Magnificat anima mea Dom- 
inum } “My soul doth magnify the 
Lord,” Mary’s answer to Elizabeth’s 
greeting; sung in vesper service of 
Roman Catholic church and evening 
service of Anglican church. 
Magnification, in physics, enlargement 
of an image by a lens L-96-7 
limit in microscope M-157 
limit in telescopes T-39 
Magnifying glass L-96-7 
Magnitogorsk (mdg-ne-to-gdrsk') , 
city in w. cent. Siberia on Ural 
River; founded 1929 and named for 
Magnet Mts. ; vast resource of iron 
and other minerals; large steel 
mills; pop. 145,000: map A-332b 
Magnitudes of stars S-274 
Magno'lia, a flowering tree M-35-6 
Magnoliaceae (mag-no-le-a'se-e), the 
magnolia family of plants. 

Magnolia State, popular name of Mis- 
sissippi. 

Magnus, Albertus. See in Index Al- 
bertus Magnus 

Magof'fin, Beriah, governor of Ken- 
tucky C-253 

Ma'gog. See in Index Gog and Magog 
Magog, Quebec, Canada, town at n. 
end of Lake Memphremagog, about 
75 mi. e. of Montreal; pop. 6302; 
saw mills, textile works; fishing 
resort: map, inset C-50c 
Mag'ot monkey M-230 
Magpie, bird of crow family M-36 
blue F-160 

Magpie mushroom, color plate 
M-306 a-b 

Maguey ( mti-gwd ') plant, or agave 
A-46, M-137, 140, P-169 
fiber, preparing, picture M-139 
Magyaria (mfpd-ygr'i-d) , native name 
of Hungary. 

Magyar ( mdg'ydr , Hungarian mgd'- 
y(ir) language H-360-1 
Magyars, a Finno-Urgic race appear- 
ing in Europe in 9th century; dom- 
inant race of Hungary: H-360-2, 
A-381, 383. For history see Hungary 
Budapest B-258 

related peoples, diagram R-9fr : Finns 
F-44 

‘Mahabliarata' ( ma-hdb-hdr'd-td ) , 

Hindu epic 1-41 


Fact-Index 


Mahaf'fy, Sir John Pentland (1839- 
1919), Irish scholar, Greek and Ro- 
man historian (‘Social Life in 
Greece from Homer to Menander’ ; 
‘Silver Age of the Greek World’). 

Mahan (md-hdn') , Alfred Thayer 
(1840-1914), American naval offi- 
cer and historian, born West Point, 
N. Y. ; greatly influenced naval pol- 
icies of Germany, Great Britain, 
and U. S. by book ‘The Influence 
of Sea Power upon History’ ; ‘The 
Interests of America in Sea Power’ : 
N-56/ 

Malianoy' City, Pa., industrial bor- 
ough 55 mi. n.e. of Harrisburg in 
anthracite coal-mining region; pop. 
13,442; shirts, hosiery, tobacco, 
and cigars. . 

Maharajah. See in Index Rajah 

Malicli ( md'di ). the Mohammedan 
Messiah ; various pretenders have 
claimed the title; the Sunnites hold 
that the true Mahdi has not yet 
appeared; name given particularly 
to Mohammed Ahmed (1843-85): 
G-121 

Malic (??id-d'), French India, colony 
on Malabar Coast, India; 23 sq. 
mi.; pop. 14,000: map 1-31 

Mahican (ma-hVkdn) , or Mohican, 
Indian tribe and confederacy of 
Algonquian stock originally living 
in Hudson Valley, later in Massa- 
chusetts, Connecticut, and also 
Pennsylvania, where most of them 
were absorbed into the Delaware 
Confederacy: 1-53 
home 1-59 

Mahieu, Thomas (Italianized Maioli) 
(died 1575?), French book collec- 
tor; bindings made for him, bear 
the legend “Thomae Maioli et ami- 
corum’': B-183 

Mahler ( mailer ), Gustav (I860— 
1911), Austrian musical conductor 
and composer, born Kalischt, Bo- 
hemia; conductor in various cities; 
director Court Opera, Vienna; con- 
ductor Metropolitan Opera House, 
New York, 1907-09, New York 
Philharmonic Orchestra 1909-11; 
composed elaborate works in sym- 
phonic form. 

Mahmud ( mci-mod ') II (1785-1839), 
sultan of Turkey, succeeded 1808; 
suppressed Janizaries; forced to 
recognize independence of Greece. 

Mahmud of Ghazni (4)71— 1030), Af- 
ghan conqueror, sultan of Ghazni 
997-1030; devout Moslem and 
famed chiefly for holy invasions of 
India; these conquests added un- 
told riches to Empire of Ghazni 
which, during Mahmud's reign, 
rose to its height of power and 
wealth. 

Mahog'any M-36— 7 
furniture 1-104, M-36, 37 
gumwood used as imitation G-188 
logs, Central America, picture C-133& 
mill at New Orleans, picture N-102 
swamp mahogany, a eucalyptus 
E-315 

Mahom'et. See in Index Mohammed 

Mahon (md-hdn') , capital of Minorca, 
one of Balearic Isles; fine harbor; 
Port Mahon near by; pop. 17,000. 

Maho'ning River, rises in e. Ohio, 
flows s.e. in Pennsylvania joining 
Shenango River to form Beaver; 
length 100 mi. 
at Youngstown Y-208 

Malio'ny, Francis Sylvester (“Father 

> Prout’’) (1804—66), Irish poet and 
humorist; expelled from Jesuit 
Order, took up literary life, writing 
papers of “Father Prout”; ‘Bells 
of Shandon’ best-known poem. 

Mahout', elephant driver E-249 


‘MAINE’ 


Mahrattas ( md-rd'tds ), or Marathas, 
Hindu tribes of central and w! 
India; conquered and ruled many 
states, forming a powerful con- 
federacy 17th and 18th centuries* 
1-38 

Hastings subdues FI-234 
Wellington crushes W-71 
Miihren. See in Index Moravia 
Miilirisch-O. strain Germany. See in 
Index Moravskd Ostrava 
Maia (md'd), in Greek mythology, 
daughter of Atlas and mother of 
Hermes. 

Maidenhair fern F-26 
Maidenhair tree, another name for 
ginkgo tree G-88, T-136 
Maid Marian, Robin Hood’s sweetheart 
R-118-19 

Maid of Orleans, name given to Joan 
of Arc after her victory at Orleans. 
See in Index Joan of Arc 
Maidstone, England, county town of 
Kent; pop. 42,000; on Medway 
River, 30 mi. s.e. of London; grain 
market; Kentish Royalists defeat- 
ed by Fairfax 1648. 

Maidu (mV do), a group of many 
small Indian tribes of e. cent. 
California; numbered 5000 to 6000 
at the time of the Gold Rush, but 
now only about 500 survive. 

Mail, classes of P-322. See also in 
Index Postoffice and postal service 
Maillol (md-yoV ) , Aristide (born 
1861), French sculptor; influenced 
by classicists and post-impression- 
ists; works distinguished for monu- 
mental quality and for calm re- 
straint, dignity, and repose: S-62 
Mailomats P-322 
Mail-order advertising A-24a 
Mail plane. See in Index Air mail 
Maimonides (mi-mon'i-des) , or Moses 
ben Maimon (1135-1204), great 
Jewish rabbi, philosopher, and phy- 
sician; born Cordova, Spain; fled 
from persecution and lived in Fez, 
Acre, Jerusalem, and Cairo; became 
physician to Saladin; wrote, chiefly 
in Arabic, medical works, commen- 
taries on the Bible and Talmud; in 
his ‘Guide to the Perplexed’ sought 
to harmonize philosophy of Aris- 
totle with Biblical and rabbinic 
teaching. 

Maine, old province in n.w. France, 
s. of Normandy; chief city, Le 
Mans: map F-179 
English fief under Henry II H-275 
Maine, northernmost of New England 
states; 33,215 sq. mi.; pop. 847,226; 
cap. Augusta: M-37-41, maps M-38, 
U-188c 

Acadia National Park N-19-20, M-39 
agriculture M-38: blueberries B-159 
bird, state B-122 

cities M-38— 9, list M-37. See also in 
Index names of cities 
education M-39 
election date M-41 
fisheries M-39, F-81 
flag F-91, color plate F-87 
flower, state, table S-279 
forests, national and state, table 
F-250 

government M-40: favors big busi- 
ness T-146 

history M-40-1: colonization at- 
tempts by French and English 
M-40 ; Aroostook War M-40, V-271 
lumber and timber M-38 
manufactures M-38-9 
minerals M-39 

name, origin of, and nickname S-279 
natural features M-37 
products, chart M-38, list M-37 
prohibition law P-350 
‘Maine’, U.S. battleship S-234— 5 
Battleship Day H-320 
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Maine, University of, at Orono, Me.; 
state institution founded 1862 
(opened 18 G8) ; arts and sciences, 
agriculture, technology, education, 
graduate school 

former land grant college E-182 
Mainland, one of Orkney Islands 
0-251 

Mainland, or Pomona, one of Shetland 
Islands S-116 

Main River, in s. Germany formed by 
Red and White Main ; has tortuous 
course w. for 310 mi., joining Rhine 
opposite Mainz: map G-66 
canal to Danube River D-13 
Frankfort on F-188 
Mains, water P-260 
early systems W-54 
Mainspring, of a watch W-37, 39 
‘Main Street’, a widely-read novel by 
Sinclair Lewis published 1920, pic- 
turing the dullness and smugness 
of a small mid-western town, “Go- 
pher Prairie.” The phrase “Main 
Street” has since become synon- 
ymous with provincialism. 
Maintenon (mv.h-tu-noh' ) , Marquise 
de (1635-1719), 2d wife of Louis 
XIV M-41 

Mainz (mints) (French Mayence), 
commercial and manufacturing city 
and fortress in s.w. Germany on 
Rhine River opposite mouth of 
Main; pop. 131,000; head of league 
of Rhenish towns in 13th century; 
famous medieval cathedral; furni- 
ture, leather goods; trade in wine: 
map G-66 

early printing center P-347 
Gustavus Adolphus at G-190 
Maioli (ma-yo'le) bookbindings B-183 
Maiolica ( md-yol'i-kd , Italian ma-yo '- 
le-Jcd ) pottery P-331, pictures P-335 
Maipo ( mi'po ) , or Maipu, river of 
Chile; rises in Andes, flows 120 mi. 
w. to Pacific just s. of Santiago; 
decisive battle of Chilean War for 
independence fought on banks 
(1818). 

Muir, Charles (1838-1927), Canadian 
poet and journalist, remembered 
for ‘Tecumseh’, a poetic drama re- 
vealing insight into Indian char- 
acter. 

Maisonneuve (me-zon-nuv r ) , Paul de 
Cliomedey, Sieur de (died 1676), 
founder of Montreal and its gover- 
nor for 22 years; an able admin- 
istrator, but removed because of 
governor general’s jealousy. 
Maitland, Frederick William (1850— 
1906), English jurist and historian 
( ‘History of English Law’ ; ‘Canon 
Law in England'). 

Maitland, Lester J., aviator A-74 
Maitland, Sir Peregrine (1777—1854), 
English soldier, lieutenant governor 
of Upper Canada 1818-28 and of 
Nova Scotia 1S2S-32. 

Maize, name of grain and plant called 
“corn” in U. S. See in Index Corn 
Mui'zolith, a hard rubber substitute 
C-368 

‘Majestic’, an ocean liner S-128 
Majesty, word used to express power 
and dignity of a sovereign ; in Ro- 
man state signified supreme au- 
thority of ruler. “His Majesty” now 
applied in Europe to any reigning 
king, “His Imperial Majesty” to 
any reigning emperor. 

Majol'ica pottery. See in Index Maiol- 
ica 

Major, Charles (pen name Edwin 
Caskoden) (1856-1913), American 
lawyer and writer of popular novels, 
born Indianapolis (When Knight- 
hood Was in Flower’; ‘Dorothy 
Vernon of Haddon Hall’). 


Major, in U.S. Army A-307 d, b 
insignia, picture TJ-178 
Major, in music, term used in defin- 
ing size of intervals; a major 
(greater) third contains four semi- 
tones as opposed to the ' minor 
(lesser) which contains three; ma- 
jor scale and major mode are char- 
acterized by presence of major 
third. 

Majorca (md-jor’kd) , also Mallorca, 
largest of Balearic Islands (Span- 
ish) ; 1330 sq. mi.; pop. about 295,- 
000; cap. Palma: B-17, map S-226 
maiolica ware named for P-331 
Major domus. See in Index Mayor of 
the Palace 

Major general, in U.S. Army, next 
above a brigadier general and next 
below a lieutenant general 
insignia, picture U-178 
Majority, in election E-213-14 
Major scales, in music S-198 
Majuba ( md-ju'bd ) Hill, in extreme 
n.w. of Natal, South Africa, where 
Boers defeated British 1881: S-200 
Majuscules (md-jus'kulz) , Latin cap- 
ital letters A-135, B-177 
Makah ( mci'ka ), a tribe of Nootka 
Indians living about Cape Flattery, 
Wash. 

Makal’ la, Mukalla, or Mokalla, impor- 
tant seaport in Hadhramaut, 
Arabia; pop. about 18,000: map 
A-242 

Makassar, Dutch spelling of Macassar. ; 
See in Index Macassar; Macassar, 
Strait of 

Make-up, for motion pictures M-289 
Makino (md-ke'no) , Viscount (born 
1861), Japanese statesman and dip- 
lomat; represented Japan in Ver- 
sailles Peace Conference 1919. 
Malabar ( md'ld-bdr ) Coast, name of- 
ten given to w. coast of India as j 
far n. as Bombay; properly con- 
fined to s. part; scene of Moham- 
medan revolt 1921-22 : map 1-30 
Malabar Hill, Bombay B-171 
Malacca ( md-lak'd ), Straits Settle- 
ments, British territory on w. coast 
of Malay Peninsula between Singa- 
pore and Penang; 640 sq. mi.; pop. 
over 200,000; cap. Malacca (pop. 
40,000) : M-43, map A-332c 
Malacca, Strait of, channel about 500 
mi. long between Sumatra and w. 
coast of Malay Peninsula M-43, | 
map E-142 

Malacca cane, a species of cane (Cala- 
mus scipionum ) obtained from ! 
Malacca and neighboring regions; 
of rich brown color; used for walk- 
ing sticks. 

Malaclii (mdVd-ki), the 39th book of 
the Old Testament and last of the j 
minor prophets, written between j 
464 and 424 b.c. ; authorship dis- 
puted. 

Malachite (mdVd-kit) , a bright green 
copper ore, commonly found mas- 
sive though occasionally in stalac- 
titic and other forms; chemical for- 
mula Cu 2 (OH)=COs; found in the 
Ural Mts., in France, and else- 
where: M-182 
a gem stone G-28 

‘Malatle Imaginaire, Le* (le md-ldd' 
e-md-zhe-ndr'), a play by Moli&re 
M-217 

Malaga ( mdVd-gd , Spanish md’la-gd) , 
Spain, manufacturing city and sea- 
port on Mediterranean, 65 mi. n.e. 
of Gibraltar; pop. 190,000; ships 
wine, grapes, raisins, olives; taken 
from Moors by Christians 1487; 
sacked by French 1810: map S-226 
Malagasy (mdl-d-gds’i) , native of 
Madagascar M-17-18 
Malamute, Eskimo dog D-82 


Mal'aprop, Mrs., character in Sheri- 
dan’s play ‘The Rivals’ constantly 
using wrong word with sound fe- 
sembling right one, as "an allegory 
on the banks of the Nile.” 

Ma'Iar, Lake, Sweden, extends inland 
from Baltic Sea at Stockholm; 450 
sq. mi. ; of irregular shape and con- 
tains some 1200 islands: map N-173, 
picture S-337 

Malar (md'ler), the cheek bone S-156, 
picture S-156 

Mala'ria, disease consisting usually of 
successive chill, fever, and “inter- 
mission” or period of normality 
India 1-33 
Panama P-46 
quinine a remedy Q-8 
spread by mosquitoes M-267— 70: 
effect on civilization M-266; Major 
Ronald Ross demonstrates M-270 

Makispina (md-la-spe'nd) Glacier, 
largest glacier in Alaska, w. of 
Yakutat Bay; covers 1500 sq. mi. 
and has front 70 mi. long: A-101 

Mulatya (md-ld-te'd) , or Malatia, 
Turkey, important trade center in 
e. Asia Minor; pop. 27,000; suffered 
earthquake 1893 ; massacre of 
Armenians 1895. 

Malayan bear, or sun bear B-69, 67 

Malay (md-ld t or md'ld) Archipelago 
M-41. See also East Indies 

Malay Peninsula, s.e. projection of 
Asia M-41-3, maps 1-30, A-332e 
animals and plants M-41-2, E~142b ; 
cattle C-102; flying-dragons L-170; 
monkey, picture M-226 
Japanese conquest M-43, W-178a? 
people M-42, A-325, pictures M-41, 
42, 43, T-98 

products M-43: gutta-percha G-190; 
rubber R-164, 165, pictures R-163; 
tin T-98 
Singapore S-153 

Malays, natives of Malay Peninsula 
and adjacent islands M-42 
brown race R-10, Outline R-12 
Chamorros G-181 
East Indies E-142&-C 
Java J-205 

marriage customs F-8 
piracy P-222 

racial affinity, diagram R-9& 
social organization F-9-10, 11 
Thailand T-73a 

Malay Seas, part of Pacific Ocean in- 
cluding Arafura, Banda, Celebes, 
Flores, Java, Molucca, and Sulu 
seas, and Macassar Strait. 

Malaysia, name loosely applied to 
regions in Asia and in Asiatic 
waters chiefly inhabited by Malays; 
includes Malay Peninsula, Nether- 
lands Indies (except New Guinea), 
and the Philippines. 

Malay States, Federated, British 
Malaya, protectorate comprising 
states of Perak, Selangor, Negri 
Sembilan, and Pahang; 27,540 sq. 
mi.; pop. over 2,000,000; cap. Kuala 
Lumpur (pop. 115,000) in Selangor: 
M-43, map A-332c. See also in 
Index Malay Peninsula 
flag F-96, color plate F-89 

Malay States, Unfederated, British 
Malaya, collective name of five 
states, Johore. Kedah, Perlis, 
Kelantan, and Trengganu, in Malay 
Peninsula ; under British protection ; 
22,100 sq. mi.; pop. over 1,700,- 
000; with Brunei, in Borneo, some- 
times included in Unfederated 
Malay States, total area about 24,- 
500 sq. mi.; pop. over 1,730,000: 
M-43 

Malay tapir T-12 

Malcomia (mdl-ko f mi-d ) , a genus of 
annual and perennial plants of the 
mustard. family, native to the Med- 
iterranean region. Low-growing, 
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MAMMALS 


with narrow gray-green leaves; 
flowers tiny, 4 petals, white, purple, 
or reel, in loose clusters; used in 
rock gardens: also called Malcolm 
stock or Virginia stock. 

Malden (mgl'den), Mass., manufac- 
turing city on Malden. River, 4 mi. 
n. of Boston; pop. 58,010; rubber 
boots and shoes, shoe lasts, auto- 
mobile tires, knit goods, proprietary 
articles, leather goods. 

Mai' dive Islands, also Cowrie Islands, 
group of 13 coral islets in the In- 
dian Ocean s.w. of India: pop. 80,- 
000 (Mohammedan) ; ruled by a 
sultan, tributary to Ceylon. 

Mai don ( maVdon ), England, small 
port on Blackwater River 40 mi. n.e. 
of London; Danish victory over 
English in 991. 

Malea, Cape, also Malia, Cape, the s.e. 
extremity of Morea, the s. peninsula 
of Greece. 

Malebranclie {mdVbrdhsh' ) , Nicolas 
(1638-1715), French philosopher, 
follower of Descartes. 

Malecite (mal' e-sit) , division of the 
Abnaki group, of Algonquian stock; 
lived in Canada and Maine. 

Maleo ( mdVe-6 ), an Australian bird 
of the megapod family, color plate 
B-130 

Malherbe (mdl-erl)') , Francois de 
(1555-1628), French poet, critic, 
and courtier; wrote verse about 
royal persons and state events; 
poetry and criticism influenced de- 
velopment of French classicism : 
F-196 

Malia, Cape. See Malea, Cape 

Mali bran (md-le-brdh' ) , Maria Feli- 
cite (1808-36), French mezzo so- 
prano opera singer, daughter of 
Manuel Vicente Garcia; famed as 
much for her acting and personality 
as for her remarkable voice; mar- 
ried de B6riot, violinist. 

Malic acid, an organic acid found in 
juices of certain plants and fruits, 
such as apples, gooseberries, rhu- 
barb, and grapes. 

Malinehe (md-len'chd) , Cortez’ inter- 
preter C-372 

Malines (md-Zen'), Belgium, also 
Mechelen, manufacturing city 14 mi. 
s. of Antwerp; pop. 61,000; eccle- 
siastical center; largely destroyed 
in 1914 by Germans in drive on 
Antwerp. 

Malines, or malinc, silk net similar to 
tulle but stiffer; used in millinery. 

Malinowski, Bronislaw (1884—1942), 
English anthropologist, born Po- 
land; professor of anthropology at 
University of London after 1927 ; 
visiting professor at Yale Univer- 
sity 1940-41; author of many dis- 
tinguished studies; member of 
Mond expedition to New Guinea 
and Melanesia 1914 (‘Argonauts of 
Western Pacific’, ‘Foundations of 
Faith and Morals’ ) . 

Malipicro (miil-e-pe-d'ro) , Gian Fran- 
cesco (born 1882), Italian com- 
poser; a leader among Italian mod- 
ernists, shows also romantic and 
poetic qualities. 

Mall, park in Washington, D.C. W-26, 
picture W-27 

Mal'Ia rd, a common river duck D-116, 
118, picture D-117, color plate 
B-134 

trap, picture B-145a 

Mullarme (md-lar-ma ' ) , Stepliane 
(1842-98), French poet, born Paris; 
taught English ; sought new prose 
and poetry forms and led Symbolist 
School of poetry; much of work 
very obscure; admirable transla- 
tion of Poe’s poems. 


Malleability, property of a substance 
by which it withstands hammering 
or rolling into thin sheets, often 
called foil or leaf, without breaking 
aluminum A-138 
copper C-357 

example of cohesive force P-190 
gold G-113, pictures G-114 
iron and steel 1-134, 142 
silver S-152 
tin T-98 

Malleable iron, cast iron rendered mal- 
leable by long heating with, hema- 
tite or other substance which low- 
ers its carbon content 1-142 
Mal'Iec-bird, an Australian megapod 
egg hatching E-192 
Malleus ( mdVe-us ), or hammer, bone 
of ear E-126, diagram E-127 
Mallophaga (md-ldf'd-gd) , an order 
of wingless parasitic insects con- 
sisting of the bird-lice. 

■ Mallorca Island. See in Index Majorca 
Mallory, Stephen Russell (1813-73). 
American lawyer and political 
leader, born Trinidad, West Indies; 
U.S. senator from Florida 1851-61; 
as secretary of the navy of the 
Confederacy he advocated the con- 
struction of ironclad warships ; 
political prisoner for 10 months at 
close of war. 

Mallow. See in Index Malvaceae 
Malmnison (mal-me-zdh') , chateau 
near Paris, home of Empress 
Josephine, later of Empress Eu- 
genie. 

Malmedy (mdl-mu-de' ) , town and dis- 
trict in e. Belgium 25 mi. s.e. of 
Liege; ceded by Germany 1919; 
regained by Germany 1940: map 
B-87 

Malmo (mdl'mii) , 3d city of Sweden, 
seaport and industrial center on s. 
coast; pop. over 130,000; ferry to 
Copenhagen, Denmark: S-337 
Malnutrition F-146 
importance of vitamins V-310-12 
Malope ( mdVd-pe ), an annual plant 
(M. trifida ) of the mallow family, 
native to the Mediterranean. 
Hairy, growing to 3 ft.; leaves in 
3 parts with heart-shaped base; 
flowers rose, purple, or white, 
veined in dark color, 2 to 3 in. 
across, with 3 large heart-shaped 
leaves holding each blossom. 
Mal'ory, Sir Thomas (died 1470?), 
translator, compiler, and author (in 
part) of first notable English prose 
romance, ‘Morte d’Arthur’, printed 
by Caxton press in 1469 A-316 
place in literature E-284 
Malpighi (mdl-pe'ge) , Marcello (1628- 
94), Italian physiologist, one of the 
first to apply the microscope to the 
study of animal and vegetable 
structure and the first to attempt 
the anatomy of the brain 
demonstrates blood circulation B-158 
Malpighian tubes, appendages of ali- 
mentary canal of insects, serving the 
function of kidneys: pictograph 
H-258 a 

Malplaquet (?ndZ-pZd-7ee') , France, vil- 
lage near Belgian frontier, scene of 
French defeat (1709) in War of 
Spanish Succession. 

Malstrom. See in Index Maelstrom 
Malt M-43 

alcohol made from A-112 
bread-making B-229 
vinegar V-300 

Malta ( mgVtd ), British colony in 
Mediterranean; 122 sq. mi.; pop. 
270,000; chief island Malta (95 sq. 
mi.) used as naval base: M-43, map 
E-32 Gd 

Malta, Knights of. See in Index 
Knights of Malta 


Malta fever. See Undulant fever 
Malt'ase, starch-digesting enzyme, in 
saliva D-68, 69 
Malted milk M-173 
Maltese eat C-96 
Maltese dog D-82 
Maltese lace, picture L-49 
Maltese orange, or blood orange O-240 
Maltese pigeon, or hen pigeon, picture 
P-216 

Malthas ( mdVthus ), Thomas Robert 
(1766—1834), English economist, au- 
thor of Malthusian Theory; views 
on rent, in ‘An Inquiry into the 
Nature and Progress of Rent’, also 
important 

influence on Darwin D-16 
Malthusian Theory, the theory ad- 
vanced in Malthus’ "Essay on Pop- 
ulation' that population, increasing 
in geometrical ratio, tends, unless 
checked, to outrun subsistence, 
which increases in arithmetical 
ratio. 

Malt'ose, a double (disaccharide), 
sugar (C 12 I-L 2 O 11 ) formed by en- 
zymes from starch, reducible to 
glucose; differs from lactose and 
sucrose in structure of molecule; 
about one-third as sweet as cane 
sugar: S-322 

Malvaceae ( mdl-vd'se-e) , the mallow 
family, a large group of plants, 
shrubs, and trees, usually with 
large showy flowers; among plants 
. included are the cotton plant (Gos- 
sypium ), okra or gumbo, marsh 
mallow, hollyhock, rose of Sharon, 
abutilon, and rose mallow. 
Mal'vorn, fashionable inland resort 
in w. England, 7 mi. s.w. of Wor- 
cester; pop. 18,000; on e. side of 
Malvern Hills, which extend n. and 
s. 9 mi. 

Malvern Hill, battle of, the last of 
the Seven Days’ Battles of the Civil 
War, July 1, 1862; fought on n. 
side of James River 15 mi. s.e. of 
Richmond; Confederates defeated: 
map C-253 

Malvo'lio, in Shakespeare’s comedy 
‘Twelfth Night’, Olivia's solemn, 
pompous steward ; self-important, 
serious, vain, he becomes almost 
pathetic as a laughing-stock and a 
center of practical jokes. 

Malvy ( mdl-ve '), Luis Jean (born 
1875), French politician of Socialist 
Radical group ; member of Chamber 
of Deputies. Accused of treason 
1917; acquitted, but banished for 
5 years on verdict of criminal negli- 
gence; reelected to Chamber 1924; 
minister of interior 1926; chairman 
finance committee 1928. 

Mamaki (ma-ma'ke), a paper mul- 
berry tree ( Piptturus albidus) of the 
nettle family found only in Hawaii. 
Mamaroneck, N. Y., a town on Long 
Island Sound which includes the 
villages of Larchmont and Mama- 
roneck, about 23 mi. n.e. of New 
York City; pop. 13,034; rubber 
coats, clothing, food products. 
Mamelukes 

rule in Egypt E-199-200 
Mamil'ius, Octavius, leader of Latin 
revolt R-130 

Mammalia, the mammal class of ver- 
tebrates, Outline Z-229-30 
Mammals, vertebrate animals that 
suckle their young M-44 
classification M-44, Outline Z-229-30 
development from the egg E-192 
egg laying M-44, D-118-19, A-372 
evolutionary position A-199, diagram 
A-200 

first appearance on earth G-42 
fossil F-163-4, A-210 
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S ^ hair a distinguishing mark H-l 95-6, 

M-44 

hand and forelimb H-207-8 
nature study, Outline N-41-2 
reptile ancestors R-78, E-341 
winged: bat B-63-4 
Mammary gland, the milk-secreting 
organ in mammals ; undeveloped in 
males. 

Mam'mon, riches, or the god of riches 
and cupidity; term used in the 
, New Testament 

vl Mam'moth, an extinct, mammal M-44, 

' pictures M-44, C-119, E-244 

Ice Age I-2a 

Mammoth Cave, Ky., 75 mi. s.w. of 
Louisville C-116-17, map K-ll, pic- 
tures C-117 
national park N-22 b 
Mammoth Hot Springs, Yellowstone 
National Park Y-206, picture Y-205 
Man M-45-9, A-221. See also in Index 
Anatomy; Anthropology; Archeol- 
ogy; Civilization; Evolution; He- 
redity; Physiology; Psychology; 
Races of mankind; Sociology 
V” adaptation to environment E-145^ i 

anthropometry A-221 
antiquity M-45: in America A-148-9 
apes, relation to A-225-6 
child development C-197— 202 
classified in animal kingdom M-44 
color S-157 

distinguished from other animals: 

brain B-219, 220, 221 
ethnology A-221, R-10 
eugenics E-315 

geographic conditions influence life 
J —v G-31-3, map P-304c 

1 hair H-l 9 6 

hand H-207, pictures H-208, A-225 
heredity, laws of H-283-6 
instincts E-162-3 
migration M-167-8 
prehistoric M-45-9, E-346, color 

plates M-4Sa-d 

archeological findings A-252-3, 
M-46, color plates M-48 a-d. See 
also in Index Archeology 
cave dwellers C-118-20, M-46, 

color plate M-48a-b. See also in 
Index Cave dwellers 
Ice Age 1-2, 3, M-46 

; j jfr- lake dwellers M-48, L-55, picture 

M-47, color plate M-48c— d 
migrations M-168 

origin in Asia probable A-330, 332 
Pithecanthropus er e c tus M-46, 
A-225, picture A-225 
Stone Age S-292-3 
types M-45— 6 

’ skull measurements (craniometry) 
A-221, R-10 

Man, Isle of, island in Irish Sea; 220 
sq. mi. ; pop. 50,000 : M-49, map 
^ j E-270a 

people and language C-124 

Managed currency M-222, R-146/t 

Management, in economics E-148-50, 
picture E-149 

Management, in industry I-74??i-n 
advertising, advantages and disad- 
vantages A-23 
economic aspects E-148-50 
personnel departments V-316-7 
working conditions .and efficiency 
W-147-8 

Management trust T-147 

Manager-council plan of government 
; M-302 

' ssr Managua (ma-na'gwa) , cap. of Nica- 

ragua, Central America, 30 mi. 
from Pacific coast; on Lake Ma- 
nagua; pop. over 100,000; disas- 
trous earthquake 1931: N-141, map 
C-132 

Manama (ma-na'mci), cap. and com- 
mercial center, Bahrein Islands; 
pop. 25,000: map A-242 

* ‘Man and Superman’, play by George 
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I Bernard Shaw modernizing the Don 
Juan legend; John Tanner, al- 
though opposed to love and mar- 
riage, is finally captured by Ann 
Whitefield, proving that in love 
woman, not man, is the pursuer. 
Manaos (ma-na'ds) , or Manaus, cap- 
ital of state of Amazonas, in n.w. 
Brazil on Rio Negro, 10 mi. from 
Amazon River; pop. 98,000: B-227, 
maps B-226, S-2085 
Manas'sas, Va., village 25 mi. s.w. of 
Washington on Bull Run Creek: 
pop. 1302; scene of battle of Bull 
Run: B-271, C-254, map C-253 
Manasseh (md-nas'e) , Hebrew tribe 
descended from Manasseh, elder 
son of Joseph; occupied central 
Palestine east and west of the 
Jordan River. 

Man-at-arms, medieval soldier A-308 
Manatee', or sea cow M-49 
related to elephant E-250 
Manca de Yallombrosa. See in Index 
Mores 

Mance, Jeanne (1606-73), French 
foundress (1643) of the Hotel-Dieu, 
the first hospital in Montreal. 


MANDATED TERRITORIES 

The former German colonies and 
parts of the Turkish Empire were 
assigned at close of first World War to 
various, powers to he held under man- 
dates (treaties of trust) for League of 
Nations. These territories were as- 
signed as follows: 

To Great Britain: Trans-Jordan, Pal- 
estine, Nauru Island, Tanganyika 
Territory, parts of Togo and the 
Cameroons. 

To Union of South Africa: Southwest 
Africa. 

To France: Syria, parts of Togo and 
the Cameroons. 

To Belgium: Ruanda-Urundi, part of 
former German East Africa. 

To Australia: Northeastern New Guinea 
and adjacent islands. 

To New Zealand: Western Samoa. 

To Japan: all German islands in Pacific I 
north of Equator. j 


Manchester, Conn., manufacturing 
town with large silk and velvet 
mills, 9 mi. n.e. of Hartford; pop. 
23,799; cotton and woolen goods, 
needles, paper. 

Manchester, England, seaport and tex- 
tile manufacturing center; pop. 
765,000: M-49, E-278, map E-270 a 
transformed into seaport C-68, M-49 
Manchester, N.H., largest city in 
state, 45 mi. n.w. of Boston; im- 
portant manufacturing center; pop. 
77,685; St. Anselm’s College (men) : 
N-86, 88, map N-86 
Manchester College, at North Man- 
chester, Ind. ; founded 1889 by 
Church of the Brethren; arts and 
sciences. 

Manchester Ship Canal, between Man- 
chester and Liverpool C-68, E-278, 
map E-270 a, table C-433 
Manchester terrier D-82 
Manchouli (man-jo'le' ) , Manchukuo, 
treaty port and cattle market in 
Hsingan province, n.w. Manchu- 
kuo; pop. 9000; strategically im- 
portant because of its location on 
North Manchuria Railroad at 
Siberian border: maj) M-49a 
Manchu' Dynasty, Ch'ing Dynasty, or 
Tatsing Dynasty (1644-1912), last 
ruling dynasty in China before es- 
tablishment of republic C-221J 
M-49a 


MANDOLIN 

.Manchukuo ( mdn-jd-hwd or mdn-chn - 
lewd), also Manchoukuo, state in- 
cluding Manchuria and Jehol; more 
than 500,000 sq, mi.; pop. 43,000,- 
000; cap. Hsinking: M-49-49b, 
J-192, C-221n, maps M-49o, A-332 b 
Manchuria (mdn-chy/ri-d) , region in 
e. Asia s. of Siberia, formerly part 
of China, now included in Man- 
chukuo: M-49 b— 52, maps M-49a, 
J-186 

agriculture M-50— 1 
caravan, picture C-38 
cities M-52, list M-49 
commerce M-51, 52, p iclures M-49 b. 
52 

harbors and ports M-52 
history M-49a-b 

foreign rivalries M-49a-b; causes 
M-50 

Russian dominance and Russo- 
Japanese War R-198 
Chinese Eastern Railway C-221nt, 
M-49b 

Japanese control J-192, M-49a~b 
manufactures M-51-2 
minerals M-51 

natural features M-50, list M-49 
people M-49, 49a, 50-1 
products M-50, 51, 52, list M-49 
sika deer D-37 

transportation M-52: railroads 

M-49a-b, 52 

Manchus, a nomadic Mongolo-Tatar 
people from Manchuria; probably 
of mixed origin; conquered China, 
ruling from 1644 to 1912 ; still found 
in Manchuria. 

Manciple’s talc, in ‘Canterbury Tales’ 
C-162 

Man'co (1500 7—44), Inca leader, set 
up by Pizarro as sovereign of Peru. 
Mandalay ( mdn'dd-ld ), chief town in 
Upper Burma, on Irrawaddy River ; 
pop. 135,000; silk mfrs. : B-279, 

maps 1-30, A-332c, picture B-278 b 
Man'dan, tribe of Siouan Indians 
originally living along lower Mis- 
souri River; later driven n. to 
North Dakota: 1-54 
buffalo dance, picture 1-66 
houses 1-59 

Lewis and Clark among L-99 
Mandan, N. D., a city on the Missouri 
River, opposite Bismarck; pop. 
6685; county seat; grain, livestock 
market; railroad shops; lignite de- 
posits: map N-162 

Man'darin, an official of China C-221e 
Mandarin, name given by foreigners to 
Kuan Hua, the official language of 
China C-221/ 

Mandarin orange, or tangerine 0-240 
Mandates, or mandated territories 
L-78, W-173, 174. For list see table 
on this page 

Man'deville, Sir John (Jehan de Man- 
deville) , reputed writer of a popu- 
lar 14th-century book of eastern 
travels, written in French; book is 
now thought to have been compiled 
from earlier works by Jean de 
Bourgogne: color plate B-176a-b 
! Man'dible (from Latin mandere , to 
chew), term applied to: (1) chew- 
ing jaws of insects and other an- 
thropods; (2) the lower jawbone of 
mammals; (3) the upper or lower 
part of a bird's beak 
insects 1-87, pictures 1-82 
lower jawbone S-156 
Man din' go, a large group of Negroes 
mixed with Hamites, dwelling in w. 
Africa from the Senegal River to 
Monrovia and numbering millions; 
they are Mohammedans and have 
attained a certain degree of culture 
under Arab teachers. 

Man'dolin, stringed musical instru- 
ment played by plucking M-52, pic- 
ture M-322 
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MANDRAKE 


MANN, HORACE 


Fact-Index 


Man' dr alee, or inandrngora, a plant of 
the nightshade family M-53 
may-apple so called M-91 
rootstock B-269 
Mandrel, a tool T-110 
Man'drill, an African bahoon M-230, 
picture M-230 
price paid by zoos Z-221 
Man-eating shark S-103 
Man-eating- tree, a mythical tree fre- 
quently mentioned by writers of 
“tall tales” and located by them 
either in forests of Madagascar or 
the jungles of Mindanao Island in 
the Philippines. This tree is said 
to have a dark gray smokestack- 
like trunk and green leaves at the 
ends of vinelike stems. With a 
crackling noise the entire tree is 
said to bend over and the leaves 
reach out to grasp the passer-by. 
Manes ( md'nez ), name applied by 
ancient Romans to spirits of ances- 
tors and friends in the underworld; 
also to deities of the lower regions. 
Manet (md-ne'), Edouard (1832-83), 
French painter, born Paris; found- 
er of impressionism and of the 
“open air” or plein air school, 
called most original painter of lat- 
ter 19th century; works violently 
criticized for years, but finally at- 
tained highest recognition (‘Olym- 
pia’ ; portrait of Zola; ‘Boy with the 
Sword’ ) 

impressionist school P-2 4 
Man'etho, Egyptian historian of 3d 
century b.c. ; fragments of his work 
survive in Josephus. 

Mangabey (man'ga-ba,) monkey, pic- 
ture M-226 

Man 'g an, James Clarence (1803-49), 
Irish poet, a morbid genius who 
sincerely expressed the tragedy of 
Irish aspirations (‘Romances and 
Ballads of Ireland’ ; ‘The Nameless 
One’, an autobiographical ballad; 
‘Dark Rosaleen’) : 1-132 
Manganese (man-gd-nes') , a metallic 
chemical element M-53, C-175, 

table C-168 

alloys M-53, A-130, 131 
bronze A-132 
carbonate M-182 
electrochemical activity E-239 
glass making G-102 
ore M-182 

oxide: paint drier P-32a; pottery 
glaze P-328 

producing regions M-53: Brazil, pic- 
ture S-208; Montana M-244; 
Nevada N-77; Russia G-59 
production, consumption, and trade 
of world, picto graphs M-188a, b 
Manganese dioxide, or pyrolusite, a 
compound (MnCL) of manganese 
and oxygen 

depolarizes electric dry cells E-215, 
diagram E-214 

Manganese spar, an ore found in 
rhodonite. See in Index Rhodonite 
Mange, an itchlike skin disease of do- 
mestic animals due to mites S-258 
Man'gel, or mangel-wurzel, a beet B-79 
Manger scene, in Christmas celebra- 
tions C-227, 229b, picture C-229 
Mangin ( mah-zhdh '), Charles M. E. 
(1866-1925), French general (au- 
thor ‘Comment finit la Guerre’, a 
masterly review of the 1st World 
War) ; served many years in Sudan, 
Morocco, and other French colo- 
nies; in 1st World War was corps 
commander at Verdun 1916; Sixth 
Army commander in Aisne offen- 
sive 1917 

second battle of Marne M-67 
Man'go, a fruit M-53 
Man'gosteen, an East Indian fruit 
F-212 


Mangravito (mdn-gra-ve'td) , Pcppino 
(born 1896), Italian painter, 

teacher, and writer on art and art 
education; in United States after 
1915; sensitive, well-designed 

paintings suggestive of Matisse and 
other French moderns. 

Mangrove, a tree M-53 
Burma B-278o 
Florida F-116 

Manhattan, Kan., city in agricultural 
region 106 mi. w. of Kansas City 
on Kansas River, at junction with 
Big Blue; pop. 11,659; dairying, 
poultry and stock raising; Kansas 
State College of Agriculture and 
Applied Science: map K-4 
Manhattan Beach, New York City 
C-329 

Manhattan Borough, part of New York 
City (Manhattan and several small 
adjacent islands); pop. 1,889,924: 
N-134 

Manhattan Bridge, picture N-129, 
table B-342 

Manhattan College, at New York City; 
for men; Roman Catholic (Chris- 
tian Brothers) ; incorporated as col- 
lege 1853 (Academy of the I-Ioly 
Name 1849) ; arts and sciences, civil 
and industrial engineering, com- 
merce, architecture. 

Manhattan Indians, a tribe of the 
Wappinger confederacy that occu- 
pied Manhattan Island, New York 
City. 

Manhattan Island, New York City 
N-123, 125, map N-130 
Dutch obtain from Indians 1-53, pic- 
ture A- 15 3 

Manhattanville College of the Sacred 
Heart, at New York, N.Y.; Roman 
Catholic institution for women, 
founded 1851; arts and sciences, 
music. 

Manichcism (mdn’i-ke-izm) , religion 
founded by the Persian Mani in 3d 
century as a composite of other 
known religions; believed world 
was a conflict between good and 
bad ; at one time influential in East, 
but no longer followed. 

Manil'a, cap. of Philippine Islands; 
pop. 625,000: M-53, maps A-332c, 
P-lOb, pictures P-165, 169 
average temperature M-53, P-165 
cable C-9 

University of the Philippines, picture 
P-168 

Manila Bay, Philippine Islands, inlet 
of China Sea in island of Luzon; 
fortified harbor: M-53 
Manila Bay, battle of (1898) D-58-9, 
S-235 

Manila hemp P-168—9, H-272, pictures 
R-154 

cellulose source, chart C-123 
rope and twine from R-153-5 
scientific name B-37 
Manila paper P-57 

Manil'ius, Gaius, Roman tribune of 
the people in 66 b.c., whose pro- 
posal to give Pompey supreme com- 
mand and unlimited power in the 
war against Mithridates was sup- 
ported by Cicero in the famous ora- 
tion ‘Pro lege Manilla’. 

Man in the Iron Mask, The 1-147 
Manioc (man'i-dk) , or cassava, plant 
from which tapioca is obtained 
T-10, picture S-205c 
Man'iple, in Roman Legion A-307/ 
Manisa (mci'ne-sd) , also Manissa, city 
in w. Turkey 20 mi. n.e. of Smyrna; 
pop. 31,000; ancient Magnesia, 
where Roman consul Scipio Asiat- 
icus defeated Antiochus the Great 
190 B.c. : map E-326e 
Manistee', Mich., shipping port on 
Manistee River and Lake Michigan, 


95 mi. n.w. of Grand Rapids; pop. 
8694; large salt plant and lumber 
interests; chemicals, paper, cloth- 
ing, iron products: map M-153 

Manito'ba, prairie province of western 
Canada; 246,512 sq. mi.; pop. 
711,216; cap. Winnipeg: M-54-5, 
map C-50 b-c 
prairies C-50 
Red River R-62 
Riding Mountain Park N-23 
Winnipeg W-114 

Manitoba, Lake, in s. cent. Manito- 
ba, Canada; length 110 mi.; drains 
into Lake Winnipeg through Dau- 
phin River: map C-50 b 
Indian legend M-54 

Manitoba, University of, at Winnipeg, 
Manitoba; established 1877; arts 
and science, engineering, medicine, 
pharmacy, law; Manitoba Agricul- 
tural College; several affiliated de- 
nominational colleges. 

Manitou (mdn'i-to) , or Manito, Indian 
name for certain unknown powers 
1-64 

Manitou'lin, rugged island of Ontario, 
Canada, in Georgian Bay, Lake 
Huron; 80 mi. long: map G-147 

Manitou Springs, Colo., health and 
pleasure resort at foot of Pikes 
Peak; pop. 1462; entrance to Gar- 
den of the Gods and Cave of the 
Winds; medicinal springs. 

Manitowoc', Wis., industrial city and 
port on Lake Michigan, 74 mi. n. 
of Milwaukee; pop. 24,404; alu- 
minum, boilers, furniture, cement, 
wood products; large shipbuilding 
yards: map W-124 
car ferry M-155 

Man iu (ma-ne-yo*) , Julius (born 

1873), Rumanian statesman; pro- 
fessor of law before 1st World War; 
organized revolts in Transylvania 
at close of war; elected head of 
local government of Transylvania 
after its union with Rumania; chief 
of Peasants’ party; premier 1928- 
April 1931, Oct. 1931-1933. 

Manka'to, Minn., city with large stone- 
quarrying interests, 72 mi. s.w. of 
St. Paul on Minnesota and Blue 
Earth rivers; center of farming, 
dairying, and stock-raising district; 
pop. 15,654; state teachers college; 
threatened by Sioux uprising 1862: 
map M-192 

Manley, John (1733-93), American 
naval officer, born at Torquay, Eng- 
land ; notable services in Revolu- 
tionary War when he commanded 
in turn the Lee, the Hancock , and 
the Hague. 

Man'lius, Marcus, Capitolinus, Roman 
patrician, consul 392 b.c.; saved 
Capitol from Gauls when aroused 
by cackling of sacred geese. 

Manlius, Titus, Imperiosus Torquatus, 
Roman dictator (353 and 349 b.c.) 
and consul; received part of name 
for taking chain ( torques ) from 
gigantic Gaul whom he slew in sin- 
gle combat; had son slain for dis- 
obeying military orders. 

Man-machines A-384, 386 

Mann, Gotlier (1747—1830), Canadian 
military engineer, born Kent, Eng- 
land; 1785-91 and 1794-1804 com- 
mander of Royal Engineers in 
Canada ; improved fortifications 
and communications. 

Mann, Heinrich (born 1871), German 
novelist; his works, while inferior 
to those of his brother Thomas, 
show a feeling for beauty and great 
power of satire ( ‘Mother Mary’ ; 
‘The Little Town’ ; ‘The Royal 
Woman’; ‘Madame Legros', play). 

Mann, Horace (1796-1859), American 
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MANN, THOMAS 


educator and publicist M-55, picture 
E-178 

influence on education E-178-9 
Mann, Thomas (born 1S75), German 
novelist, born Liibeck, of aristo- 
cratic merchant family; master of 
characterization and literary crafts- 
manship; leisurely style; ironic 
touches but with strong human 
sympathy dominating; won Nobel 
prize for literature 1929; left Ger- 
many because of opposition to 
Nazis; in U. S. after 1938 ("Death 
in Venice’ ; ‘Buddenbrooks’ ; ‘The 
Magic Mountain’; ‘Joseph’ trilogy; 
‘Beloved Returns’). 

Manna, sweet substance exuded, after 
incision, from trunk of manna ash 
tree ( Fraxinus ornus) and form- 
ing commercial product in Sicily; 
used in medicine. The name manna 
is also given to similar substances 
obtained from various plants and 
trees and also to a desert lichen 
( Lecanora esculenta ). The manna 
referred to in the Bible (Exod. xvi) 
as the food on which the Israelites 
lived in the wilderness is now be- 
lieved to be secretion of tamarisk 
tree caused by insect puncture. 
Manna gum, a eucalyptus tree E-315 
Mannerlieim ( mdn'ner-him ) Bine, 
Finland, series of fortifications 
along Karelian Isthmus, between 
Gulf of Finland and Lake Ladoga; 
built by Gustaf Mannerlieim (born 
1868), commander in chief of Fin- 
nish army and active in government 
of Finland. 

Manners E-310-13. See Etiquette 
Mannheim ( mdn'him ), in Baden, s.w. 
Germany, chief commercial city on 
upper Rhine River; pop. 266,000; 
grand ducal palace covers 15 acres; 
makes farm machinery; gasoline 
and electric motors: map G-66 
Manning, Henry Edward, Cardinal 
(1808-92), English High Church 
leader; became Roman Catholic 
1851, and made cardinal 1875; 
ardent supporter of doctrine of 
papal infallibility. 

Manning, William Thomas (born 
1866), American Episcopal bishop, 
born England; rector Trinity Par- 
ish, New York City, 1908-21; made 
bishop of New York City 1921. 
Man-of-war fish, a fish ( Nomeus gro- 
novii ), about three inches long, 
common in the Gulf of Mexico; 
seeks refuge among the poison ten- 
tacles of large jelly-fish, particu- 
larly of Portuguese man-of-war. 
Manometer (md-nom’-e-ter) , instru- 
ment for measuring pressure of air, 
gases, or vapors ; barometer one 
type: V-268 

Manometric flame, a device for detect- 
ing sound S-196 

‘Manon’ ( md-noh '), opera by Masse- 
net, story 0-231 

‘Manon Eescaut’ (md-n6h les-kd '), 
opera by Puccini, story 0-231 
Manor, in feudal times, the estate of 
a lord F-29, picture A-59 
Manor house, England A-270, picture 
E-276 

Man o’ War, famous race horse, pic- 
ture H-343 

Man-o’-war bird, or frigate-bird F-20 6 
Manpower, problem in 2d World War 
N-12fZj i-jj 7c- Z , r 

Manpower Commission, War (WMC) 

■ R-146?;, N-12e, j 
U.S. Employment Service U-231 
Mansard roof, one with four sloping 
sides, each slope broken into two 
pitches; also called curb roof. 
Mansart, or Mansard ( mdh-sdr '), 

Jules - Hardouin (1646? — 1708), 


Fact-Index 


French architect among whose no- 
table achievements are the dome of 
the Invalides and the Place Ven- 
dome, Paris; at Versailles, the pal- 
ace (in large part), gardens, and 
Grand Trianon. He was a grand 
nephew of Frangois Mansart (1598- 
1666) for whom the Mansard roof 
was named. 

Mansfield Katherine (1SSS-1923) 
(Mrs. J. Middleton Murry), British 
writer of short stories, born Wel- 
lington, New Zealand; reveals hu- 
man character with penetrating in- 
sight through ordinary actions and 
situations; artistic craftsmanship 
(‘Bliss’; ‘The Garden Party’): 
E-28S, picture E-289 
Mansfield, Richard (1S57— 1907), Amer- 
ican actor, born in Berlin, Germany, 
while his mother, a singer, was on 
an opera tour; first roles were 
light opera in London ; began 
stage career in America 1S78; 
technique made him successful in 
wide variety of parts ("Beau Brum- 
mel'; ‘Dr. Jekyll and Mr. Hyde'; 
‘Peer Gynt' ; ‘Cyrano de Bergerac’ ; 
and Shakespearean roles) ; first to 
stage Shaw’s plays in America. 
Mansfield, England, town in Notting- 
hamshire, 49 mi. s.e. of Manchester; 
pop. 48,000; center of coal-mining 
district; manufactures lace, thread, 
boots; surrounded by remains of 
Sherwood Forest. 

Mansfield, Ohio, industrial city 65 mi. 
s.w. of Cleveland; pop. 37,154; steel 
and brass goods, farm machinery, 
stoves, auto tires; large trade in 
farm products: map 0-210 
War of 1812 A-232 
Mansfield. Mount, in Green Mts., high- 
est point in Vermont, 4393 ft., map 
N-86 

“Man’s first disobedience,” quotation 
from Milton M-179 
Manship, Paul (born 1885), American 
sculptor, born St. Paul, Minn. ; 
studied in America and Rome 
(‘Dancer and Gazelles’; ‘Indian and 
Pronghorn Antelope’; portrait bust 
of Rockefeller) : S-64, pictures F-42 
Mansion House, London residence of 
lord mayor L-186 

Manslaughter, in law, the, unlawful 
killing of a human being without 
malice or premeditation, distin- 
guished from murder (or murder in 
the first degree) which requires 
malicious intent. 

Manson, Sir Patrick (1844— 1922) , Eng- 
lish physician, pioneer in tropical 
medicine. 

Mans ura (mdn-so'rd) , Egypt, town 
on Nile delta 70. mi. n. of Cairo; 
pop. 69,000 ; cotton trade and manu- 
factures; battle between Crusaders 
under Louis IX of France and 
Egyptians 1250; Louis imprisoned. 
Manta, or devil-fish S-154 
Mantegna (mdn-tdn'yd) , Andrea 
(1431-1506), Italian painter (‘Tri- 
umph of Caesar’ ; ‘Madonna della 
Vittoria’) : P-16 
engraving E-295 

Mantell', Robert (Bruce) (1854-1928), 
American actor, born in Scotland; 
especially noted for Shakespearean 
roles (‘Hamlet’; ‘The Merchant of 
Venice'; ‘King Lear’; ‘Richelieu’). 
Mantinea (man-ti-ne'd) , battle of (362 
b.c.), between Thebes and Sparta 
T-78 

Man'tis, an insect M-55 
Mantis'sa, of logarithm P-340-1 
Mantle, the outer fold of tissue that 
envelops the body and lines the 
shell of a mollusk; secreting glands 
in mantle produce the shell: M-218 
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cuttlefish C-415 
nautilus N-44 

oyster 0-264, picture 0-265 
squid, picture C-416 
Mantle, gas G-23 
Mantled baboon M-230 
Mantua (jndnt'yu-d) , Italian Mantova 
(mdn'to-vd), fortified town in n. 
Italy SO mi. s.w. of Venice; pop. 
44.000; home of Vergil; held by 
French 1797-99, 1801-14, by Aus- 
tria 1814-66 

Napoleon captures (1797) N-7 
Man'u, the “Adam” of Hindu mythol- 
ogy; also traditional author of an- 
cient Hindu lawbook 
studied in Hindu schools E-167 
Manna (ma-no’d ) Islands, group of 
islands, Tau, Ofu, and Olosega, 
belonging to American Samoa; ac- 
quired 1900; 22 sq. mi.; pop. 2597: 
map P-10 b-c 
Man'ual, organ 0-248-50 
Manual arts M-55, Outline 1-78. See 
also in Index Home economics; In- 
dustrial arts ’ 

Manuel ( md-no-cV ) II (1S89-1932), 
king of Portugal, succeeded 1908 ; 
deposed and banished 1910 when 
Portugal became a republic 
palace, picture P-312 
Revolution of 1910 L-156 
Manuel, Don Juan. See in Index Juan 
Manuel, Don 

Manufactures 1-75—6, Outlines 
E-153-4, 1-76-8. See also in Index 
Industrial Revolution; Industries; 
Machine Age; Mass production; 
also names of industries 
American Colonies A-158 
Industrial Revolution 1-74-74 o 
Middle Ages F-29, G-87-8 
plant products used P-245a 
raw materials, sources 1-110 
tariff issues and effects T-13, 13a, b 
United States U-186, 188, 195-6, 

chart U-193 

employment, pictograph U-188d, 
chart U-193 

Industrial Revolution period I-747i-Z 
international trade, pictograph 
U-197 

New South U-196 
vocational opportunities V-328-9 
Manure, as a fertilizer F-27, C-367 
Manuscripts B-175-80 
Anglo-Saxon, picture B-188 
Bible B-104, B-178, picture B-102 
binding B-178, 182 
Chaucer’s ‘Canterbury Tales’ C-162, 
pictures C-161 

collections : ancient libraries L-102-3 ; 
British Museum L-190; Louvain 
L-209; medieval and modern 
L-103-4; Vatican R-143 
colophon B-181 
earliest surviving B-179 
early printing resembled B-180 
famous B-178 

illuminated B-178, pictures B-178, 
179, color plates B-17 6a-b, 178 a-b 
ink used B-176 
Mayan Y-211 

medieval monasteries B-178-9, 
pictures B-176, P-104 
medieval universities E-172, B-179-80 
palimpsests B-104 

papyrus B-175-6, P-56-7, pictures 
B-102, B-175, G-173 
parchment and vellum B-176, P-57 
pen used B-176, P-103—4, picture 

P-104 

publishing and bookselling in ancient 
times B-189 

scribes’ gilds B-180, 190 
writing styles B-17 6-7 
Manutius (.md-nu'shi-iis) , Italian 
family of printers, of whom most 
noted were the founder Aldus, his 
son Paul (1512-74), famous for his 
editions of Cicero, and his grand- 
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son Aldus Junior (1547-97). See 
in Index Aldus Manutius 
‘Man Without a Country, The’, by Ed- 
ward Everett Hale, called a “para- 
ble of patriotism" H-199 
Manx, a Celtic language C-124 
Manx cat, tailless species of Isle of 
Man C-96 

Manyplies (men'i-pUs') , or omasum, 
third stomach of ruminants R.-176 
Manzanillo (man-sa-ne'yo ) , Cuba, 
seaport on Caribbean Sea; pop. 
25,000; exports sugar and tobacco: 
maj) N-150c 

Manzanillo, Mexico, port on Pacific 
coast; pop. 10,000; comparatively 
recent development; railroad con- 
nection with interior; growing for- 
eign trade: M-134, map M-133 
Manzanita (man-zd-ne'ta) , evergreen 
shrub ( Ericaceoe arctostaphylos) 
of the heath family, especially com- 
mon on Pacific coast of the United 
States; 3 to 12 ft. high; dark red, 
smooth bark ; white or pink flowers ; 
red berry-like fruit; several species 
used in ornamental gardening. 
Manzikert, or Melazkerd, town in 
ancient Armenia; scene of battle 
(1071) in which Seljuk Turks de- 
feated Romanus Diogenes, em- 
peror of the Eastern Roman Em- 
pire; battle opened Armenia and 
Asia Minor to Turkish inroads. 
Manzoni (mcint-sd’ne) , Alessandro 
(1785-1873), Italian poet and nov- 
elist; ‘I Promessi Sposi’ (The Be- 
trothed) called “best historical 
novel ever written": 1-154, N-183 
‘Manzoni Requiem’, by Verdi V-282 
Maoris ( ma’d-rlz ), the people of New 
Zealand N-136, picture N-135 
Ma'pl© M-56 

furniture M-56: gumwood used as 
imitation G-188 
seeds, picture S-74 
sugar maple tree M-56, pictures 
T-132, 134: leaf, pictures T-135, 
M-56; seeds, picture M-56 
Maple family, or Aceraceae (ds-er-a'- 
se-e), a family of trees and shrubs, 
native chiefly to the Northern 
Hemisphere, including sugar, or 
hard, maple, the sycamore of Eng- 
land, Norway maple, and box elder. 
Maple Deaf, Band of the, name applied 
to Canada. 

‘Maple Leaf Forever, The', Canadian 
national song by A. Muir. 

Maple sugar and syrup M-57 
Indian sugar basket, picture 1-61 
producing regions M-57 
Maplewood, Mo., residential suburb 
of St. Louis; pop. 12,875. 

Map making M-58— 9, A-142 
airplane E-344, pictures P-183 
Geological Survey, U.S. U-231 
latitude and longitude L-70-1 
navigators’ maps N-49 
relief, topographic, and contour 
maps M-59 

surveying S-331-2: airplane method 
E-344, pictures P-183, A-100, 

E-345 

weather maps W-60, 61, diagrams 
W-60 a, 61' 

Maps 

Aegean Sea and neighboring re- 
gions A-25 
Afghanistan A-31 

Africa A-42, 42a-5 .’Nile Valley E-197 
airways: Northern Hemisphere A-90 
Alabama A- 9 8 
Alaska A-105 

Aleutian Islands A-O.05, 107 
Algeria A-127 
Amazon River basin A-139 
America, explorations A-143 
American Colonies in 1763 A-161 
Antarctic regions A-214, 215: 


Amundsen A-190 
Arabia A-242 

Arctic explorations A-277: Amund- 
sen A-190, A-277 
Argentina A-279 
Arizona A-289 
Arkansas A-296 
Asia A-332a, b-c 

Assyrian and Babylonian empires 
B-8 

Atlantic traffic routes A-359 
Australia A-368, 372a, b 
Austria-Hungary A-381 
Balkan Peninsula B-18 
Belgium and Netherlands B-87 
Black Sea region B-154 
Brazil B-226 
British Empire B-248 
British Isles E-270a, 279 
California C-26, 28 
Canada C-50 b~c } C-58 
Central America C-132 
China C-211, 212, 214 
Civil War: campaigns C-253; divi- 
sion of the states C-249 
coal beds of world F-216 
Colombia C-305 
Colorado C-310 

Congo State, or Belgian Congo C-331 
Connecticut C-336 
cotton-producing regions C-379 
Cuba C-412 
Czechoslovakia C-422 
Delaware D-40 
Denmark D-53 

drought and safe areas, U. S. D-113d 

East Africa E-139 

East Indies E-142-142a 

Egypt (ancient) E-204 

Egypt (modern) E-197 

Ethiopia E-308 

Europe E-318a, 326c-/ 

Federal Reserve Bank districts F-22 

first to show America N-47 

Florida F-lll, 112 

France F-179 

Georgia G-56 

Germany G-66 

Gettysburg G-81 

Grand Canyon G-129 

Great Lakes G-146a, 147 

Greece (ancient) G-154 

Greenland G-176 

Guiana G-183 

Hawaiian Islands H-242, 243 

Ice Age 1-2 b } 3 

Idaho 1-8 

Illinois 1-13 

India 1-30, 31 

Indiana 1-46 

Indo-China 1-735 

Iowa 1-120 

Ireland 1-129, E-270a 

Italy 1-156 

Japan J-186 

Kansas K-4 

Kentucky K-ll 

latitude and longitude L-70 

Long Island L-195 

Louisiana L-206 

Magellan’s route M-27 

Maine M-38 

Manchukuo and Manchuria M-49a 

Maryland M-78 

Massachusetts M-82 

Mexico M-133 

Michigan M-153 

migration M-163, 164, 166 

Minnesota M-192 

Mississippi M-200 

Missouri M-208 

Mongolia M-222c 

Montana M-243 

naval bases N-51, 52 

Nebraska N-57 

Netherlands B-87 

Nevada N-77 

New Hampshire N-86 

New Jersey N-90 

New Mexico N-97 

New York City N-130 

New York State N-114 

Niagara Falls N-139 


North America N-150a, b-c 

North Carolina N-156 

North Dakota N-162 

Northern Hemisphere G-32-3 

Norway N-173 

Ohio O-210 

Oklahoma 0-216 

Oregon 0-246 

Pacific Ocean P-105-c 

paint and varnish, geography of P-32a 

Panama, Isthmus of P-52 

Pennsylvania P-112 

Peru P-140 

petroleum regions of world P-146 

Philippine Islands P-168 

Poland P-278 

polar projection A-90 

population, increase in U.S. U-198a 

population of world P-304c 

Prussia (historical) P-359 

rainfall R-47 

Rhode Island R-97 

Roman Empire R-130 

Scandinavian Peninsula N-173 

soil regions and types in U. S. S-191c 

South Africa S-202 

South America S-2055, 2085-c, d: 

use of land S-204 
South Carolina S-213 
South Dakota S-218 
Spain S-226 

standard time map of world T-96 
Suez Canal S-318 
Sweden N-173 
Switzerland S-351 
Tennessee T-46 
Texas T-54, 56 
time zones U-1985, T-96 
trade routes : Atlantic Ocean 

A-359 

United States U-1885-c: agricultural 
regions U-191, 195; exploration 
and annexation U-242; forest 
regions U-194; land use L-61a; 
population increase U-198a; relief 
and regional U-200; soil regions 
and types S-191c ; territorial expan- 
sionU-242; time zones U-1985, T-96 
Uruguay U-262 
Utah U-264 
Venezuela V-276 
Vermont N-86 
Virginia V-306 
Washington W-29 
weather W-60a, 61 
West Indies W-725-c 
West Virginia W-76 
wheat production and trade of world 
W-83 

winds W-113 
Wisconsin W-124 

World War, first W-151, 156: 

Marne, first battle of M-66; Saint- 
Mihiel salient W-166-7; territorial 
changes E-326/; Verdun W-158 
World War, second W-178p, q 
Wyoming W-194 

Marabou (mar'd-bo), or adjutant 
stork S-294 

Marabouts (mar'd-buts) , Moham- 
medan holy men, thought by n. 
Africa Berbers to work miracles; 
also name of their tombs. 

Maracaibo (ma-ra-ki’bo) , one of chief 
ports of Venezuela, in n.w. on chan- 
nel between Gulf of Venezuela and 
Lake Maracaibo; pop. 110,000; ex- 
ports petroleum, coffee, cacao, 
hides, cabinet and dye woods: 
V-275, map V-276 
climate S-208e 

Maracaibo, Gulf of, or Venezuela, Gulf 
of, inlet of Caribbean Sea in n.w. 
Venezuela: map V-276 

Maracaibo, Lake, in n.w. Venezuela 
opening into Gulf of Venezuela; s. 
half of lake is fresh, but n. half, 
under tidal influence, is brackish: 
V-275, map V-276 
lake dwellings, picture S-lll 
oil field V-276, picture V-277 
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Mara jo (md-rd'ho), or Joannes, is- 
land formed by the estuaries of the 
Amazon and Para rivers in n.e. 
Brazil: map B-226 

Maranhao ( md-rdn-youn’ ) , state on 
n. coast of Brazil; 177,515 sq. mi.; 
pop. 1,140,000; cap. Sao Luiz de 
Maranhao; cotton, wax, manioc, oil, 
nuts, live stock. 

Maranhao, Silo Luiz de, Brazil, also 
Maranhao, capital of Maranhao 
state, on island of Maranhao : pop. 
60,000: map S-2085 
Maranon ( md-rdn-ydn ') River, in 
Peru, upper course of Amazon 
A-139, map S-208 b 
Maraseliino (mdr-a-ske'no) cherries 
C-182 

Marat (mri-ra'), .Jean Paul (1743- 
93), French revolutionist M-59-60 
Maratlms. See in Index Mahrattas 
Mar'athon, battle of M-60, P-135 
Aristides’ part A-283 
Pan legend P-40 
Theseus legend T-79 
Marathon race M-60 
Maratta (md-rdt'td) , Carlo, or Ma- 
ratti (1625-1713), Italian painter; 
patronized by five popes; noted for 
Madonnas, Holy Families; also 
‘Constantine Destroying the Idols’ 
painted for Lateran baptistery. 
Marble M-60-1 
artificial C-128 
Carrara 1-164, M-61 
quarrying Q-l-3, pictures Q-2, M-60 
Rutland Y-287 

United States supply M-61: Georgia 
G-56; Tennessee T-46; Vermont 
V-287 

‘Marble Faun’, romance by Hawthorne 
G-166 

Longfellow’s comment L-193 
Marblehead, Mass., city on Atlantic 
coast, 16 mi. n.e. of Boston; pop. 
10,856; settled by fishermen in 1629, 
incorporated in 1649; extensive 
fisheries in colonial times; shoe 
manufacturing and other industries 
since middle of 19th century; yacht- 
ing center; summer resort. 

Marbles, small balls of marble (also 
of agate, glass, or clay) used by 
children as playthings. The game is 
of extremely ancient origin and 
common to all peoples. Common 
marbles formerly manufactured in 
Saxony and agates in Oberstein, 
Germany. Most common marbles 
now made in the U.S., onyx marbles 
in Ohio, and agates in New Jersey. 
Marbling, in book binding B-187 
Marburg (mdr'buriz) , Germany, town 
in Prussian province of Hesse- 
Nassau, famous for university 
(founded 1527, first university es- 
tablished without papal privileges) ; 
13th century church containing 
tomb of St. Elizabeth of Hungary, 
and 13th century castle. 

Marbury vs. Madison, in U.S. consti- 
tutional law M-71, U-211 
Marbut, Curtis Fletcher (1863—1935), 
American geologist and soil chem- 
ist, born Lawrence County, Mo. ; 
director of Soils Survey, U.S. De- 
partment of Agriculture 1910—35: 
S-191& 

Marc, Franz (1880-1916), German 
expressionist painter, born Munich; 
used animals as motives in cubistic 
paintings; decorative color sense; 
killed in battle at Verdun. 
Marcanto'nio, (1488 ?— 1527?), fore- 
most Italian engraver in the Ren- 
aissance, first to copy on copper 
the work of other artists (Durer's 
‘Little Passion’ and ‘Life of the 
Virgin’ ; countless drawings and 
paintings by Raphael). 


Fact-Index 


Marcasite (mar'kd-sit) , a mineral 
used as a gem stone; mined in 
Bohemia, Saxony, Hungary; in the 
U. S. in New York, Connecticut, 
Massachusetts: G-28, M-182 
Marcel'lus, Marcus Claudius (268?— 
208 b.c. ) , a Roman general in 2d 
Punic War, conqueror of Syracuse ; 
five times consul; killed near 
Venusia. 

March, Francis A. (1825—1911), Amer- 
ican philologist and author, born 
Millbury, Mass. (‘Method of Philo- 
logical Study of the English Lan- 
guage’ ) . 

March, Peyton Conway (born 1864), 
American general M-61 
March, month M-61 
birthdays of famous persons. See in 
Index Anniversaries and birth- 
days, table 
birth stone G-25 
holidays I-I-320, 322 
named from Mars M-70 
Marches, The, territorial division on 
e. coast of central Italy, formerly 
part of Papal States. 

Marches! ( mdr-ka'ze ), Mathilde (nee 
Graumann) (1826-1913), German- 
French teacher of singing, born 
Frankfort; married Salvatore Mar- 
chesi, Italian barytone; pupils in- 
clude Melba, Eames, Calve. 

March Field, U. S. Army Air Corps 
field 10 mi. s.e. of Riverside, Calif.; 
established 1917. 

‘Marching through Georgia’, American 
Civil War song by H. C. Work. 
Marco Bozzar'is. See in Index Boz- 
zaris 

Mareo'ni, Gugiielmo (1874—1937), an 
Italian electrical engineer, inventor 
of wireless telegraphy M-61-2 
early wireless system R-27, M-61-2 
Marconi rig, on a sailboat, picture 
B-164 

Marco Polo (12547-1324), Venetian 
traveler P-298 

visits Hangchow, China FI-210 
Marco Polo sheep, or Ovis poll S-105, 
E-346 

Marcos de Niza, Fray ( mar’kos da 
ne'tha ), Franciscan friar, chosen to 
explore region of fabled wealth n. 
of Sonora, Mexico ; penetrated to 
Zuni, N.M. (“Seven Cities of Ci- 
bola”) : A-290, N-99 
Marcus, Siegfried (1831—99), Aus- 
trian mechanic and inventor, pioneer 
automobile builder A-388 
automobile, picture A-389 
Marcus Anto'nius. See in Index An- 
tony, Mark 

Mar'cus Aure'lius Antoni'nus (121—180 
a.d. ), Roman emperor M-62-3, 
R-136 

statue in Rome R-138 
Marcus Island, in Pacific Ocean, 
1150 mi. s.e. of Japan; supply base 
and link between other Japanese- 
held islands: map P-10b 
Marcy, William Learned (17S6-1S57), 
American statesman, born South- 
bridge, Mass.; prominent in “Al- 
bany Regency” ; author of phrase 
“To the victors belong the spoils” ; 
secretary of state (1853-57). 

Marcy, Mount, in n.e. New York, high- 
est peak of Adirondacks and highest 
point in state (5344 ft.) A-21, map 
N-114 

Marden, Orison Swett (1850 7-1924), 
American author and editor, born 
Thornton, N.H. ; founded and edit- 
ed Success Magazine ; won unusual 
popularity for his success books 
(‘Pushing to the Front’; ‘The Se- 
cret of Achievement'; ‘The Hour of 
Opportunity’; ‘An Iron Will’). 


Mardi Gras ( mdr’de Qrd) , or Shrove 
Tuesday E-140, FI-321 
New Orleans N-102, picture L-207 
Mare, an adult female horse FI-345 
Mare clausum ( md're clans’ um ) , in 
international law, sea or portion of 
sea under jurisdiction of one nation 
instead of open to all 
Bering Sea controversy FI-230 
Mare {mar) Island Navy Yard, in 
Calif, at e. end of San Pablo Bay, 
opposite Vallejo; established 1854 
by Farragut; builds all classes of 
naval vessels ; repairs cruisers, 
auxiliaries, and smaller craft 
time signals U-226 

Marcm'ma, marshy region of Tuscany 
reclamation 1-160 

Maren'go, battle of (1800), fought 
near village of this name in n. Italy 
35 mi. n.w. of Genoa: N-8 
Napoleon’s horse named for H-343 
Marcy, Etienne Jules (1830-1904), 
French physiologist; devised photo- 
graphic methods of recording, wing 
motion of insects and birds 
photographic gun M-290 
Margaret, Saint (1045 7—93), queen of 
Malcom III of Scotland and daugh- 
ter of Edward the Exile of Eng- 
land, son of Edmund Ironside; 
probably born in Hungary; canon- 
ized 1251 because of her benefac- 
tions; festival in Roman Catholic 
church June 10, in Anglican July 20. 
Margaret (1353-1412), “Semiramis of 
the North,” queen (governing as 
regent for nominal sovereigns) of 
Denmark, Norway, and Sweden 
union of Kalmar D-53 
Margaret, of Anjou ( dn-zho ') (1430- 
82), queen of Henry VI of Eng- 
land; died in exile 
Wars of the Roses R-156 
Margaret, of Valois ( vdl-xod '), or An- 
gouleme ( dh-go-lem ') (1492-1549), 
queen of Henry d’Albert, king of 
Navarre, and sister of Francis I of 
France, joint author of the ‘Hep- 
tameron’ stories modeled on the 
‘Decameron’ of Boccaccio; patron- 
ess of Marot and other literary men, 
and protector of Protestants; some 
times called Margaret of Navarre 
to avoid confusion with her grand- 
niece, the daughter of Flenry II. 
Margaret, of Valois (1533-1615), 
daughter of Flenry II of France 
and Catherine de’ Medici, married 
to Henry of Navarre (afterward 
Henry IV of France) on eve of 
Massacre of St. Bartholomew. 
Margaret, or Gretchen, in Faust leg- 
ends F-20 

‘Margaret Ogilvy’, by Barrie B-51 
Margarine {mar’ ga-ren) , or oleomar- 
garine, a butter substitute 0-221-3 
Margarita (mdr-gd-re'td) , Saint. See 
in Index Rita 

Margarita, Venezuelan island in 
Caribbean Sea; 444 sq. mi.; pop. 
73,000; cap. La Asuncion; pearl 
fisheries; discovered by Columbus 
1498: map S-208 b 

Mur'gate, England, popular summer 
resort on North Sea 65 mi. e. of 
London; pop. 31,000. 

Marggraf ( mdrg'grdf ), Andreas Sigis- 
nmncl (1709-82), German chemist; 
discovered sugar in ,beetroot; valu- 
able observations on phosphoric 
acid; introduced microscope in 
chemical investigations. 

Marghera, Italy, port of Venice V-279 
Mar'gin, in speculation B-161, S-292 
Marginal belt, of a nation 1-109 
Marginal land, in agricultural eco- 
nomics, land which yields crops 
barely equal in market value to the 
cost of cultivation. 


French it, German ii; gem, go: thin, Ih on ; h = French nasal (Jea?t) ; g/t=French j ( z in azure) ; K=German guttural ch 
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MARGUERITE FaCt-IndeX MARIVAUX, PIERRE 


Marguerite (mar’ge-ret ) , popular 
name of several flowers of the aster 
family, such as the China aster, 
common garden daisy, oxeye daisy; 
also some cultivated species of 
chrysanthemum 
golden, how to plant G-10 
pollen grain, picture F-125 
Margueritte (mdr-gu-ret ’) , Paul 
(1860-1918), and Victor (1866- 
1942), French novelists, brothers, 
born in Algeria; collaborated in 
series of novels known under title 
‘Une Epoque’ (1898-1904) ; after 
1st World War, Victor caused sen- 
sation with ‘La Garconne’, ‘Les 
Coupables’, ‘Appel aux Consciences’. 
Maria, in Shakespeare’s ‘Twelfth 
Night’, Olivia’s pert, clever maid. 
Maria II, da Gloria (1819—53), queen 
of Portugal; succeeded 1827 on ab- 
dication of her father, Pedro I ; 
reign troubled by rebellion of her 
uncle, Don Miguel, and factional 
insurrections. 

Maria Christina (1858—1929), queen 
mother of Spain, daughter of Arch- 
duke Karl Ferdinand of Austria; 
left convent, of which she was ab- 
bess, to marry Alfonso XII; ruled 
as queen regent from his death 
(1885) until Alfonso XIII became 
of age in 1902. 

Mariager ( md-re-a-ger ’ ) , small sea- 
port of Denmark, in Jutland, 35 mi. 
n. of Aarhus. 

Marianas ( md-ri-d’nds ) Islands, also 
Padrone Islands, group of 15 islands 
■ in Micronesia, Pacific Ocean, 1500 
mi. e. of Philippines; 450 sq. mi.; 
made Japanese mandate 1919 (ex- 
cept Guam, ceded to U.S. 1898); 
island of Saipan, cap. of mandate, is 
Japanese naval base; sugar, copra; 
bon i to fisheries: G-181, J-186, map 
P-10 b 

Marianske Lfisne. See Marienbad 
Maria Theresa (ma-re’a te-rd'sd ) 
(1717-80), archduchess of Austria, 
and queen of Hungary and Bohemia 
M-63 

Francis I, emperor, husband of F-186 
Seven Years’ War S-84 
Maria Theresa (1638-83), of Spain, 
queen of Louis XIV 
Madame de Maintenon aids M-41 
wedding ceremonies V-274 
Maria-Theresiopel ( md-re’d te-re’ze- 
o-pel ) , Yugoslavia, also Subotica, 
city 100 mi. n.w. of Belgrade; pop. 
100,000; agricultural center; linens, 
shoes. 

Maricopa (md-re-Tco'pd ) , a Yuman 
tribe of Indians affiliated with the 
Pima in s. Arizona 1-55 
Marie (1875-1938), queen of Ferdi- 
nand I of Rumania; born England, 
eldest daughter of Duke of Edin- 
burgh, second son of Queen Vic- 
toria; married Prince Ferdinand, 
later king 1893 ; active in Red Cross 
work during 1st World War and in 
traveling and writing (‘The Lily of 
Life’; ‘My Country’; Tlderim’); for 
many years exercised strong influ- 
ence in Rumanian politics; mother 
of Carol II: R-176 
Marie Antoinette ( md-re’ dh-twd-net’) 
(1755-93), queen of Louis XVI 
M-64, F-202 

imprisoned in Temple, picture F-201 
influence on Louis XVI L-202 
Petit Trianon at Versailles V-289 
Marie Byrd Land P-286, map A-215 
Marie de France (md-re’ du f reins), 
French poetess of 12th century; 
lived in England, for a time at court 
of Henry II; wrote narrative poems 
and fables. 

Marie de l’incarnation (1599—1672), 
French Roman Catholic nun, born 


Tours; 1639 went to Canada with 
Madame de la Peltrie to found 
Ursuline convent at Quebec; first 
superior of convent. 

Marie Galante ( gd-Uiht '), an island 
of French West Indies, s.e. of 
Guadeloupe, of which it is a de- 
pendency; 60 sq. mi.; pop. 23,000. 
Marie Louise (1791-1847), 2d wife of 
Napoleon I; daughter of Emperor 
Francis I of Austria N-9, 10, pic- 
ture N-7 

Marienbad (md-re’ en-b at) , Czech 
Marianske La sue (mdr'ydn-skd 
laz’nye ), Germany, formerly in 
Czechoslovakia, celebrated water- 
ing place near w. border of Bo- 
hemia; pop. 7000; mineral springs. 
Marienburg (md-re’ en-burK ) , Ger- 
many, city in East Prussia on 
Nogat River 30 mi. s.e. of Danzig; 
pop. 25,000 ; machinery, cotton, and 
lumber manufactures; old castle, 
founded in 13th century, seat of 
Teutonic knights (1309-1457); his- 
toric 14th century town hall. 

Marie Ther&se Charlotte, daughter of 
Louis XVI, picture F-201 
Marict'ta, Ohio, on Ohio and Mus- 
kingum rivers; pop. 14,543; large 
river trade; furniture, paints, steel 
safes, concrete products; truck 
gardening, sandstone quarrying, 
and cattle raising; Marietta Col- 
lege; named for Marie Antoinette: 
map 0-210 

first settlement in state 0-214 
Marietta College, at Marietta, Ohio; 
founded 1797 as an academy, col- 
lege charter 1835; liberal arts. 
Mariette (md-re-et') , Auguste Edouard 
(1821-81), French Egyptologist; 
author of several books about his 
explorations and discoveries. 
Marignac (md’re’nydk’) , Jean Charles 
de (1817-94), Swiss chemist, dis- 
coverer of ytterbium and gadolin- 
ium. 

Marignano (md-ren-yd’no ) , Italy, also 
Melegnano, town in n. Italy 10 mi. 
s.e. of Milan; scene of victory of 
Francis I of France over Swiss 
allies of Milan (1515). 

Mnr'igokl, a plant of the aster family 
M-64 

marsh M-71 
Tetra P-245/ 

Marigold, fig. See Fig marigold 
Marihuana (md-re-wd’nd ) , or hashish, 
a narcotic drug H-272, N-12 
Marim'ba, a musical instrument 
African, picture M-309 
Latin American, picture L-67Z 
Marin, John (born 1870), painter, 
born Rutherford, N.J. ; distin- 
guished water colorist; favorite 
subjects New York City’s sky- 
scrapers, boats, and scenes in 
Maine; faultless composition, sim- 
plicity in form and pattern, fluid 
and radiant color. 

Marina, Cortez’ interpreter C-372 
Marina Fall, British Guiana, on the 
Ipobe River; 500 ft. high; dis- 
covered 1934. 

Marine Band, U.S., founded 1798 in 
Philadelphia by the Congress of the 
United States as a part of the U.S. 
Marine Corps; in 1800 headquarters 
removed to Washington, D.C. ; old- 
est American military band; 1899 
organized a symphony orchestra; 
plays at White House receptions, 
inaugurations. 

Marine barometer, or Kew barometer 
B-50 

Marine charts N-49 

Marine climate, or ocean climate 
C-270a, 0-200-1, E-316 
Marine Corps, British M-65 


Marine Corps, U. S. M-65, N-51 
flag F-93, color plate F-87 
insignia and uniform U-180, 181 
medals D-31 

Nicaragua expeditions N-141 
reserve M-65 
women’s reserve N-12j 
World War, 1st B-94, C-155 
World War, 2d: Wake Island W-2 
Marine engineering, defined E-267 
Marine Inspection and Navigation, 
Bureau of U-227 
Marine insurance 1-94 
Marineland, Fla., 17 mi. s. of St. 

Augustine, on Atlantic Ocean 
Marine Studios, picture A-234 
Marine life 0-198— 200, B-114, pictures 
0-195, 197, 199 
oceanarium, picture A-234 
Marin era (md-re-na’rd ) , a dance L-677c 
Mariner’s compass. See Compass 
Mariners’ measure, table W-67 
Marinette (mdr-i-nct ’ ) , Wis., ship- 
ping port on Green Bay at mouth 
of Menominee River; pop. 14,183; 
knit goods, lumber products, paper, 
cutlery; fishing: map W-124 
Marinetti (mdr-e-net'te ) , Filippo To- 
maso (born 1878), Italian poet, 
playwright, and essayist; leader of 
Futurist movement in literature 
and painting in Italy. 

Marinus (md-re'nos), Saint, legend- 
ary founder of republic of San 
Marino 1-162 

Mar'ion, Francis (1732-95), American 
Revolutionary soldier M-65 
Marion, Ind., manufacturing town 60 
mi. n.e. of Indianapolis; pop. 26,767; 
auto trucks, paper products, glass, 
foundry products, machinery; 
Marion College: map 1-46 
Marion, Ohio, industrial city 46 mi. 
n. of Columbus in agricultural dis- 
trict; pop. 30,817; steam shovels, 
tractors, automobile parts, glass: 
map O-210 

Marionettes P-368&, c. See also in 
Index Puppets 
books about making H-313?t 
Mariotto (md-re-6t'), Edme (1620?- 
84), French physicist, independent 
discoverer of law usually called 
Boyle’s law G-18 

Mnripo'sa Grove, Calif., a grove of- se- 
quoia trees, part of Yosemite Na- 
tional Park S-80 

Mariposa lily. See in Index Sego lily 
Maris, Jacob (1837-1899), Dutch 
painter, born at The Hague; dis- 
tinguished for his luminous yet 
misty paintings of Holland land- 
scapes. His brothers, Matthew 
(1839-1917) and William (1843- 
1910), who moved to London, were 
also artists of note. 

Maritime Andes, or Caribbean Hills, 
Venezuela V-275 

Maritime Commission, United States 
(USMC) R-14 6(7, S-129, N-12e, h 
vessel, picture S-120 
Maritime Bay H-320 
Maritime Labor Board (MLB) R-146<; 
Maritime Provinces, Canada C-50 
occupations, pictograph C-50a 
Marit'za River, in Balkan Peninsula; 
about 300 mi. long; empties into^ 
Aegean Sea: map B-18 
Marius (md-re-iis ' ) , lover of Cosette 
in Victor Hugo’s novel ‘Les Mis6- 
rables’ H-354 

Marius, Gaius (155?— 86 B.c.), Roman 
general R-134 
Pompey opposes P-302 
Marivaux (md-re-vo’ ) , Pierre Carlet 
de Cliamblain de (1688-1763), 
French writer; had great influence 
on development of French comedy 


Key — cape, at, far, fast, wh(tt, ffjll; me, yet, fern, there; ice. bit; row, won, fdr, not, d<?; cure, bat, r^de £y,U, b#rn; 
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MARJORAM 

and novel; his clever, often affected 
style became known as marivau - 
dage (‘Les fausses Confidences', 
tLe Legs’, plays ; "Marianne’, an un- 
finished but important novel). 
Mar'joram, an herb of the mint fam- 
ily S-250, 251 
as a dye S-249 

Marjoram, sweet, a perennial herb 
{Major ana hortensis ) of the mint 
family, native to Europe; grows to 
2 ft. ; leaves oval, grayish green ; 
flowers, purple or white, in oblong 
spikes; used in medicine, and leaves 
used as a seasoning in foods; usu- 
ually grown as an annual plant be- 
cause easily killed by cold: S-250 
Mark, Saint, traditional author of 
the Second Gospel; festival April 
25: A-229-30 

Mark, Gospel of Saint A-229-30 
Mark, the monetary unit of Germany 
from 1873 to 1924; replaced by 
reichsmark of same nominal value, 
23.8 cents; later nominally worth 
about 24 cents. The “aslci” mark 
is not a coin, but a German bank 
credit given in payment for imports 
from certain countries and can be 
used only to buy German goods. 
Also an Anglo-Saxon money of ac- 
count ($3.23) and an old Scottish 
coin (27 cents). 

Mark Antony. See in Index Antony, 
Mark 

Mar 'ken, Netherlands, village former- 
ly on island before draining of 
Zuider Zee N-69, map B-87 
interior of home, and costume, pic- 
ture N-67 

Market, an assembly place for the 
exchange or sale of goods or. secur- 
ities; also the general demand for 
goods of any particular type. See 
also in Index Pairs ; Marketing 
boards of trade B-160-1 
Bruges’ Market Hall, picture B-253 
Cairo bazaar C-15-16 
Chicago: Board of Trade B-160, 
E-151-2; produce, picture F-140; 
Maxwell Street, picture C-192 
commodity exchanges E-151-2 
Cracow, Poland C-390 
Damascus bazaar D-9 
Delhi bazaar D-42-3 
Greece, ancient, picture A-283 
Guatemala G-1815, picture G-181a 
medieval R-76: fairs F-3 
Mexico M-137 
modern trade fairs F-3-4 
Peking bazaar P-102 
Tunis meat market, picture F-142 
Market gardening. See Truck farming 
Marketing, the process of distributing 
and selling goods and services 
E-151-2. See also in Index Com- 
merce; Market; Transportation 
advertising helps A-23-4 
agricultural A-56-8: commodity ex- 
changes B-160-1, E-151-2; Fed- 
eral agencies F-12, H-336, U-230 
chain stores C-137-137a 
eobperative movement C-355-6, 
A-56: Denmark A-57-8, D-52; 

* fruit F-212-13 
cotton marketing C-376, 378, 380 
dumping T-13a * 
exporting F-143 

grain marketing B-160— 1, E-151-2 
instalment buying and selling 1-93 
international trade 1-110-12, C-321-3, 
C-273-5 : tariff T-13-14 
live stock M-98, pictures M-96-7, 
C-188 

stock exchanges E-150 
surplus crops, government control 
A-56Z>— 57, U-230 
trusts and cartels T-146, 147 
Marketing agreement, or cartel T-147 
Market price, of stocks S-290 
Markevitch (mdr-kyd'vech) , Igor | 
(born 1912), Russian composer, j 


Fact-Index 

born Kief; studied in Paris; his 
highly individual style aroused 
much controversy among critics 
( ‘Concerto Grosso’ ; ‘Paradise Lost’, 
cantata). 

Mark'ham, Sir Clements (1830-1916), 
English geographer, for more than 
60 years an active explorer and 
supporter of explorations by oth- 
ers; funds for Scott’s South Polar 
voyage raised almost entirely by 
his efforts. 

Markham, Edwin (1852—1940), Amer- 
ican poet, born Oregon City, Ore.; 
herded cattle and sheep on a Cali- 
fornia ranch in youth; school prin- 
cipal and superintendent in Cali- 
fornia until 1899, when he turned 
entire attention to writing and lec- 
turing (‘The Man with the Hoe, 
and Other Poems’ ; ‘Lincoln, and 
Other Poems’ ; ‘The Ballad of the 
Gallows Bird’; ‘The Children in 
Bondage’, a book on child labor). 

Markham, William (16357-1704) , 
English colonial governor, cousin 
of William Penn; not a Quaker 
himself although he led first band 
of Quakers to Pennsylvania pre- 
ceding William Penn: P-116 

Mar'khor (“snake-eater”), large wild 
goat ( Capra falconeri ) of the 
Himalaya Mts. with spirally twist- 
ed horns and long shaggy coat. 

Mark'ka, the monetary unit of Fin- 
land, nominally worth about 2V Z 
cents ; formerly coined with a value 
of 19.3 cents. 

Markoc, Abraham (1729-1806), Da- 
nish merchant of Philadelphia, 
born in Danish West Indies (Vir- 
gin Islands) ; formed troop to fight 
in Revolutionary War 
originator of Philadelphia Light 
Horse flag F-98, color plate F-90 

Mark Twain. See in Index Twain, 
Mark 

Marl, impure limestone M-182 
greensand, in New Jersey N-92 

Maryborough, John Churchill, first 
Duke of (1650-1722), English gen- 
eral and statesman M-65, 66, A-211 
Swift attacks S-343 

Marlborough, Sarah Jennings Church- 
ill, Duchess of (1660—1744), favor- 
ite of Queen Anne M-65, 66 

Marlborough, Mass., boot and shoe 
manufacturing city 28 mi. w. of 
Boston; pop. 15,154; nearly de- 
stroyed by Indians in King Philip’s 
War (1676). 

Marlin, Tex., health resort 25 mi. s.e. 
of Waco; pop. 6542; mineral water 
wells; famous baths, sanatoriums, 
clinics; manufacture of mineral 
crystals. 

Marlin, any of several large salt-water 
fish related to sailfish and spear- 
fish; family Istiophoridae, genus 
HI ak air a; popular deep-water game 
fish of Hawaii, Japan, California, 
Mexico, West Indies, and Florida i 
north to Cape Cod; often taken 
with harpoon. 

Marline-spike. See in Index Naviga- 
tion, list of terms 

Marlowe (mar'lo) , Christopher (1564— 
93), great English poet and drama- 
tist; “father of English tragedy” 
and of English blank verse; “most 
daring and inspired pioneer in all 
our poetic literature” (‘Tambur- 
laine' ; ‘Doctor Faustus’ ; ‘The Jew 
of Malta’) 

basis of ‘Tamburlaine’ M-224 
influence on Shakespeare S-lOOb, / 

Marlowe, Julia (born 1870), Ameri- 
can Shakespearean actress, born 
England; starred with Sothern, 
whom she married : picture D-97 


MARQUETTE 

Mar'mara, Sea of, also Marmora, 
ancient Propontis, sea between 
European and Asiatic Turkey; area 
3200 sq. mi.; mean depth 1027 ft.: 
map E-326e 

‘Marmion: a Talc of Flodden Field’, 
poem by Sir Walter Scott telling 
of the adventures and futile love 
for Lady Clare of Lord Marmion, 
leader of the Scots, who was finally 
slain at Flodden Field; contains 
the ballad of ‘Young Lochinvar’: 
S-49 

Marmol (mdr’mGl) , Jose (1818-71), 
Argentine novelist L-67f 
Marmolata (mdr-mo-ld'td) , highest 
peak of the Dolomites (10,972 ft.). 
Marmora, Sea of. See in Index Mar- 
mara, Sea of 

Mar'mosct, a small South American 
monkey of Hapalidae family M-228, 
picture M-227 

Mar'mot, a genus of rodents, belong- 
ing to the ground squirrel group, 
particularly the Alpine marmot 
( Arctomys marmot ta ) 
groundhog G-179 
prairie-dog P-342 

Marne (mam) River, in n.e. France; 
scene of two decisive battles of 
1st World War and of severe fight- 
ing in 1940 in 2d World War 
M-66-7. Sec also in Index Chateau- 
Thierry 

first battle M-66-7, W-154: Foch 
F-131; Joffre J-221 
second battle M-67, W-164: Amer- 
ican divisions M-67 
Mar'onitos, a Christian sect of Syria 
S-362 

Maronobu (ma'ro’no'bQ') (1625-94), 
Japanese painter, noted chiefly for 
skilful and powerful paintings of 
actors and beautiful women; fifst 
Japanese painter to make designs 
for wood-block prints. 

Marot (rad-ro), Clement (1495?- 
1544), French poet; introduced new 
grace and ease into stiff forms of 
French poetry (translation of 
Psalms: *L’ Adolescence’ ; ‘Clemen- 
tine’; ‘Blasons’). 

Marpes'sa (mar-pes’a) , in Greek my- 
thology, a maiden who was loved 
by Apollo but preferred her human 
lover, Idas. 

Marquand, John Phillips (born 1893), 
novelist, born Wilmington, Del.; 
travels in China form the backr 
ground of ‘Ming Yellow’ and the 
Mr. Moto stories; ‘The Late George 
Apley’, Pulitzer prize novel (1938), 
‘Wickford Point’, and ‘So Little 
Time’ are penetrating satires. 
Marque ( mark ), letters of P-222 
Marquesas ( mdr-kd'sds ) Islands, 
French lies Marquises (el mar-lcez') , 
group of 11 Polynesian volcanic 
islands in mid-Pacific, belonging to 
France, 2872 mi. s.w. of Los Ange- 
les, Calif.; 480 sq. mi.: map P-lOc 
natives P-5 

Marquess. See in Index Marquis 
Marqueste ( mdr-ket '), Laurent Hon- 
ore (1848—1920), French sculptor; 

, statue of Victor Hugo in Sorbonne; 
many classical subjects 
‘Cupid’, picture C-414 
Marquetry, or inlaying 
furniture decoration 1-99, 101, 102 
Marquette ( mdr-ket ' ), Jacques (1637— 
75), French Jesuit missionary and 
explorer M-67 

explores the Mississippi -M-67 
founds Sault Ste. Marie, Mich. S-32 
Illinois River 1-12 
Joliet assists J-226, M-67 
Marquette, Mich., summer resort, 
manufacturing and shipping center 
on Lake Superior; pop. 15,928; 
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large steel and concrete ore docks; 
mining, lumbering, commercial fish- 
ing, railroad shops; state teachers 
college: map M-153 
Marquette Range, an iron range in 
Michigan, map G-147 
Marquette University, at Milwaukee, 
Wis. ; Roman Catholic (Jesuit); 
founded 18G4; organized as a col- 
lege 1881, as a university 1907 ; 
colleges of liberal arts, business ad- 
ministration, engineering, jour- 
nalism ; schools of medicine, speech, 
dentistry, and law; graduate school. 
Marquis (mar'kwis) , Don (Donald 
Robert Perry) (1878-1937), Amer- 
ican writer of stories, plays, and 
verse ; born Walnut, 111. ; columnist 
New York Evening Sun ; won wide 
audience for his humorous bits of 
wisdom (‘The Old Soak’; ‘Archy 
and Mehitabel’ ; ‘A Variety of Peo- 
ple* ; ‘Off the Arm’ ) . 

Marquis ( mar'kwis or mdr-ke'), also 
marquess, European noble next in 
rank below a duke; wife is called 
marquise (mar-foes') or marchion- 
ess ( mdr'shun-es ) : D-34 
Marquisette (mdr-ki-seV) , fabric of 
open, loose weave, of cotton, silk, 
rayon, wool; used for curtains. 
Marquis of Queensberry rules, for box- 
ing B-208 

Marquis wheat W-82 
Marrakech (md-rd'kesh) , or Mar- 
rakesh, formerly Morocco City, one 
of the chief cities of Morocco, in w. ; 
estimated pop. 190,000; morocco 
leather manufactures; founded 1072 
and reached greatest prosperity 
about 1300, when population is said 
to have been 700,000: map A-42a 
Marriage M-68-9 
American colonists A-153, 167 
American Indians 1-58 
Arabs P-8 

Chinese C-219, 220, 221e, picture 

C-221e 

customs M-69 

divorce M-68: American Indian 1-58 
goddess of, Hera, or Juno H-281, 
J-229 
India 1-37 

license, where issued C-382 
monogamy P-8 
polyandry P-8-9 

polygamy F-8, 9. See also in Index 
Polygamy 
regulations M-68 
sacrament M-69, C-232 
Zulu customs, picture A-35 
Marriage goddess of (Hera) H-281, 
J-229 

‘Marriage ii la Mode’, paintings by 
Hogarth, pictures PI-317, P-21 
Marriage chest, or cassone 
colonial A-169 
Italian, picture 1-98 
‘Marriage of Figaro’, opera by Mozart 
0-231 

Marrow, of bones B-172 
red corpuscles made by B-157a 
Marryat (mar'i-at) , Frederick (1792- 
1848), English naval captain and 
novelist; own experiences formed 
background of his many famous 
sea stories (‘Mr. Midshipman Easy’ ; 
‘Peter Simple’ ; ‘Snarley-yow, or the 
Dog Fiend’ ; ‘Masterman Ready’ 
and other boys’ stories). 

Mars, Roman god of war, identified 
with Greek Ares M-70 
statue, picture G-166 
Mars, a planet P-230, 231-2, picture 
M-70, diagrams P-230, 231, 232, 
table P-231 

“canals,” pictures P-232 
origin of name M-70 
retrograde motion P-229-30 
satellites (moons) P-232 
Mars, Hill of A-355 


‘Marseillaise, Da’ (la mdr-se-yez ') , 
French national song N-24, M-70 
words of first verse translated N-26 

Marseilles (mdr-sdlz') t French Mar- 
seille (mdr-se'yu ) , seaport on 
Mediterranean; 2d city of France; 
pop. 915,000 : M-70 
early trade center C-322 
harbor M-70, picture H-216 
soap S-175 

Marsh, George Perkins (1801-82). 
American diplomat, lawyer, and 
philologist, born Woodstock, Vt. ; 
member House of Representatives; 
U.S. minister to Turkey and to Italy 
(‘Lectures on the English Lan- 
guage’ ) . 

Marsh, Grant Prince (1834—1916), 
American steamboat captain, pio- 
neer pilot of the upper Missouri, 
born Chautauqua County, N. Y. ; 
began career as cabin boy at age of 
12; rendered invaluable assistance 
to armies of Sully, Forsyth, Custer, 
Terry, and Reno in wars with the 
Sioux (1864-76). 

Marsh, Reginald (born 1898), Amer- 
ican painter, born Paris, France; 
noted for clever portrayal of New 
York City life — theater, crowded 
subways, beaches, Bowery scenes; 
painted murals for U. S. Postoffice 
Dept. 

Marsh, a tract of low, wet land. See 
in Index Swamp 

Marshal, title derived from ancient 
title of masters of horse of Frankish 
kings; highest military officer in 
France called “marshal” since 13th 
century ; German Feldmarschall 
and English Field Marshal derived 
from it; in United States, minis- 
terial officer of federal courts; also, 
in certain sections, the town or vil- 
lage policeman. 

Marshall, Archibald (1866-1934), Eng- 
lish novelist; pictured the English 
country gentleman and his family 
(‘The Eldest Son’; ‘The Old Order 
Changeth’; ‘The Hall and the 
Grange’ ) . 

Marshall, Charles (born 1886), Amer- 
ican operatic tenor, born Auburn, 
Me.; member Chicago Civic Opera 
Company; leading roles in ‘Otello’, 
‘Ai’da’, ‘Pagliacci’, William Tell’. 

Marshall, George Catlett (born 1880), 
army officer, born Uniontown, Pa.; 
graduated U. S. Infantry-Cavalry 
School, 1907; service in 1st World 
War; aide to General Pershing, 
1919-24; made general and chief of 
staff of U. S. Army, 1939: pictures 
W-178o, R-146r 

Marshall, James Wilson (1810-85), 
American pioneer, born Hunterdon 
County, N. J. ; started on Oregon 
Trail 1844; took part in Bear Flag 
Revolt 1846; in 1848, with John 
Sutter, discovered gold in Cal- 
ifornia, but, like Sutter, did not 
profit from discovery. 

Marshall, John (1755-1835), chief 
justice of U.S. Supreme Court 
M-70— 1 

important decisions U-211-12 
Jackson’s attitude toward J-179 
Liberty Bell D-29 
‘X Y Z’ Affair X-2 02 

Marshall, Thomas Riley (1854-1925), 
American statesmen, born North 
Manchester, Ind. ; governor of In- 
diana 1909—13 (‘Recollections; a 
Hoosier Salad’) 

vice-president of U.S., table V-392 

Marshall, Tex., industrial city 37 mi. 
w. of Shreveport, La.; cotton, fruit, 
vegetable, and live stock interests; 
pop. 18,410; railroad shops, lumber, 
car wheels, brick, pottery; natural 
gas, iron ore, silica sand, clay near 


MARTHA 


by; Bishop and Wiley colleges 
(Negro) : map T-56 
Marshall College, at Huntington, W. 
Va. ; state institution founded 1837; 
arts and sciences, education, grad- 
uate school. 

Marshall Ford Dam, in Texas, table 
D-357 

Marshall Islands, archipelago made up 
of Ralik group (11 main islands) 
and Ratak group (13 main islands) 
in Micronesia, Pacific Ocean, e. of 
Caroline Islands and n. of Gilbert 
Islands; about 160 sq. mi.; came 
under German rule 1885; made 
Japanese mandate 1919; Jaluit, cap. 
of mandate, is Japanese naval base;' 
chief export copra : J-186, map P-1 0b 
king and queen, picture P-5 
Marshalltown, Iowa, industrial city 
55 mi. n.e. of Des Moines in agri- 
cultural and stock-raising district; 
pop. 19,240; corn-canning plants, 
railroad shops; gray iron and brass 
work, furnaces; Iowa State Soldiers’ 
Home: map 1-120 

Marshal Kiel rose (or Marechal Niel 
rose), named for distinguished 
French marshal, Adolphe Niel 
(1802-69), picture R-157 
Marshfield, Wis., city near center in 
dairy region; pop. 10,359; lumber, 
box and shoe factories; St. Joseph’s 
Hospital, Wood County Hospital, 
School for Deaf: map W-124 
Marsh gas. See in Index Methane 
Marsh-hawk H-246, 247 
quail and B-145 

Marsh mallow, a plant (Althaea offi- 
cinalis ) of the mallow family hav- 
ing large, heart-shaped, velvety 
leaves and clusters of pale rose- 
colored flowers; roots used for 
mucilage and in medicine; oc- 
casionally the whole plant is eaten. 
Marshmallow, a sweetmeat C-72 
Marsh marigold, plant of buttercup 
family M-71, picture M-64 
Marsh nun, a type of dragon-fly D-88 
Marsh rabbit H-223 
Marsli tortoise T-116 
Marsh-treader, a water-bug, picture 
W-46 

Marsh wren W-181 
Mars-la-Tour (mdr-la-tor' ) , village in 
n.e. France, 15 mi. w. of Metz; bat- 
tle (also called Vionville) in 
Franco-German War (1870) when 
German brigade was destroyed. 
Marston Moor, plain in Yorkshire, 
England, 8 mi. from York; battle 
of (1644): C-400, C-149 
MarsupiaTia, the order of mammals 
comprising the marsupials Z-229 
Marsupial mole, a burrowing animal 
of the family Notoryctidae, found 
in cent, and n.w. Australia; about 
6 in. in length; completely blind, 
as eyes are beneath skin ; lives on 
insects. 

Marsu'pials, mammals such as kan- 
garoo, with abdominal pouch for 
carrying young M-44 
America: opossum 0-235 
Australia A-372: kangaroo K-l— 2; 

koala, picture Z-224 
evolutionary scale K-2, diagram 
A-200 

New Guinea N-83 
reproduction K-2 

Tasmania T-15, pictures T-14, 15 
Marsyas (mcir’si-ds ) , satyr in Greek 
mythology A-228 

Martel, Charles (688—741), Frankish 
ruler, defeated Saracens C-153 
sword used by Joan of Arc J-220 
Marten, an animal of the weasel fam- 
ily M-71— 2 

Martha, sister of Lazarus and Mary, 


Key— cape, at, far, fast, wh(tt, tall; me, yet, fern, there; ice, bit; 
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and friend of Jesus (Luke x, 38), 
commemorated as saint July 29. 
‘Martha’, opera by Friedrich von 
Flotow, story 0-231 
Marthas Vineyard, summer resort is- 
land off s.e. coast of Massachusetts; 
23 mi. long: map M-82 
Marti ( mdr-te’), Jose Julian (1853- 
95), patriot and author, born 
Havana, Cuba; twice imprisoned 
and deported to Spain for his liberal 
ideas and writings; escaped to 
Mexico and U. S. where he wrote 
propaganda for Cuban independ- 
ence; 1895 joined M&ximo G6mez in 
revolutionary movement and was 
killed in battle with Spaniards at 
Dos Rios. 

Martial (mdr’slidl) , anglicized name 
of Marcus Valerius Martialis (40?- 
104? a.d.), greatest Roman epi- 
grammatist L-69 
Martial law L-74, C-386 
reconstruction, Civil War C-257 
Martin, Saint (316—400), bishop of 
Tours, born in Hungary; a patron 
saint of France and of cities of 
Mainz, Wurzburg, and Buenos 
Aires; feast day November 11; 
founded monastery of Ligug6 near 
Poitiers, France, in 360 
Martinmas festival H-323 
Martin, popes. For list, see in Index 
Pope, table 

Martin, Abraham (1589—1664), Cana- 
dian settler, born Scotland; emi- 
grated to Canada 1614; member 
of Company of New France, he re- 
ceived grant of land on heights of 
Quebec, later known as Plains of 
Abraham ; remained there after 
surrender to the English. 

Martin, Everett Dean (born 1880), 
American writer and lecturer on 
social philosophy and psychology, 
born Jacksonville, 111. ; formerly 
Congregational minister; director 
of Peoples Institute and of Cooper 
Union Forum, New York; professor 
of social philosophy, Claremont Col- 
leges, Calif., after 1936; did much 
to popularize study of psychology 
(‘Psychology’; ‘Meaning of a Lib- 
eral Education’). 

Martin, Eelix (1804-86), French 
Jesuit priest, historian, born 
Auray, France; helped to re- 
establish Jesuit order in Canada 
1842-62; designed St. Patrick’s 
church, Montreal; biographer of 
French explorers and missionaries; 
editor of ‘Jesuit Relations’. 

Martin, George Madden (Mrs. A. R. 
Martin) (born 1866), American 
author; born Louisville, Ky. ; writer 
of stories for girls and contributor 
to magazines on women in politfcs 
(‘Emmy Lou, Her Book and Heart’ ; 
'Abbie Ann’; ‘Warwickshire Lad’). 
Martin, Glenn L. (born 1886), air- 
plane manufacturer, born Macks- 
burg, Iowa; started building and 
flying airplanes, 1907; founded 
Glenn L. Martin Co. to manufacture 
airplanes, 1911. 

Martin, Gregory (died 1582), Eng- 
lish scholar, translator of Douai 
version of Bible B-103 
Martin, Helen Reimensnyder (1868- 
1939), American novelist and short- 
story writer, born Lancaster, Pa.; 
graphic stories of Pennsylvania 
Dutch life (‘Tillie, a Mennonite 
Maid’ and ‘Barnabetta’, both dram- 
atized ; ‘For a Mess of Pottage’ ; 
‘The Snob’; ‘Ye That Judge’; ‘Syl- 
via of the Minute’). 

Martin, Homer (1836-97), American 
artist, born Albany, N. Y. ; usually 
considered one of the three (Inness, 
Martin, Wyant) greatest American 


landscape painters (‘Harp of the 
Winds’) : P-27 

Martin, Josiali, governor of North 
Carolina colony N-159 
Martin, Luther (1748 ?-1826) , Amer- 
ican lawyer and political leader, 
born near New Brunswick, N. J. ; 
delegate to the Constitutional Con- 
vention at Philadelphia in 1787, but 
opposed strong central government 
and did not sign the Constitution; 
first attorney general of Maryland 
and served 1778-1805 and 1818-22; 
defended Aaron Burr in trial for 
treason (1807). 

Martin, Richard (1754—1834), English 
instigator of anti-cruelty laws 
FI-354 

Martin, purple, an insect-eating bird 
of the swallow family S-332 
bird houses designed for B-142, pic- 
ture S-333 
food habits B-122 

Martin du Gard, Roger (born 1881), 
French author; Nobel prize (1937) 
for his novel-cycle, ‘Les Thibaults’, 
which portrays history of a French 
family in decade before 1st World 
War. 

Martineau ( mdr’ti-no ), Harriet 
(1802-76), English writer; popu- 
larized theological speculation of 
her day; from a Unitarian became 
an agnostic (‘Eastern Life, Present 
and Past’ ; ‘Illustrations of Political 
Economy’; ‘Society in America’). 
Martineau, James (1805-1900), Eng- 
lish philosopher and Unitarian di- 
vine, brother of Harriet Martineau ; 
great influence as preacher in Liver- 
pool and London; professor mental 
and moral philosophy at Manchester 
New College (‘Endeavors after the 
Christian Life’; ‘Types of Ethical 
Theory’). 

Martinelli (mdr-te-nel’le) , Giovanni 
(born 1885), Italian dramatic ten- 
or; one of leading singers with 
Metropolitan Opera Company, New 
York. 

Martinez, Peter (1523-65), Spanish 
Jesuit missionary, born Aragon, 
Spain; accompanied Spanish ex- 
pedition to Florida in 1565; said 
to be first Jesuit to reach North 
America; killed by Indians. 
Martinez Ruiz (mar-ten’ dth ro-eth '), 
Jose (“Azorin") (born 1874), Span- 
ish critic, novelist, and dramatist; 
a finished and exquisite stylist: 
S-237, 238 

Martinez Sierra (se-yer'd) , Gregorio 
(born 1881), Spanish dramatist 
and novelist, collaborated with his 
wife, Maria de la Lejarraga (born 
1880) ; helped replace old melo- 
dramas of Spanish stage with plays 
of delicacy (‘The Cradle Song’; 
‘The Kingdom of God’). 

Martini (mdr-te'ne) , Giovanni Battista 
(1706—1784), Italian musician, fa- 
mous as teacher of composition and 
writer on musical theory; composed 
sacred music. 

Martini (mdr-te’ne), Simone (se- 
mo’nd) (1285?— 1344), Italian 
painter of Sienese school, pupil of 
Duccio; works highly decorative, 
influenced by Byzantine tradition; 
his exquisite surfaces and sinuous 
line evident in subsequent Sienese 
painting; best known for frescoes 
for churches of Assisi, Siena, and 
Naples. 

Martinique (mdr-te-nek') , island of 
West Indies; French possession; 
385 sq. mi.; pop. 245,000: M-72, 
maps W-72 c, N-150c 
natives, picture W-72 d 
Saint Pierre and Mont Pel6e M-72, 
picture W-72o 


Martinmas, a holiday H-323 
Martinsburg, W. Va„ industrial city 55 
mi. n.w. of Washington, D.C. ; pop. 
15,063; limestone, clay, shale near 
by; ships apples; hosiery, woolen 
goods, brick, cement, flour, apple 
products; strategic point in Civil 
War: map W-76 

Martins Ferry, Ohio, industrial city on 
Ohio River almost opposite Wheel- 
ing, W.Va.; pop. 14.729; in agri- 
cultural, coal, and limestone re- 
gion; iron and steel products; birth- 
place of W. D. Howells. 
Martinsville, Va., city 40 mi. s. of 
Roanoke, seat of Henry County ; 
pop. 10,080; furniture plants, knit- 
ting and hosiery mills. 

Martin Vaz Rocks, island in Atlantic 
Ocean A-358 

Martiny, Philip (1858-1927), Ameri- 
can sculptor, born Alsace; did much 
to refine decorative sculpture in 
America; works include the sculp- 
ture for the grand staircase of the 
Congressional Library, Washing- 
ton, D. C. ; Soldiers and Sailors 
Monument, Jersey City, N. J. 
Martynia (mdr-tin'x-d) , a plant. See 
in Index Unicorn-plant 
Martynia family, or Martyniaceae 
(mdr-tm-i-d’se-e), a family of 
plants, native to the tropical 
regions, including the proboscis- 
flower, or unicorn-plant, and the 
S. American vegetable escorzonera. 
Martyrs M-72 
apostles A-229 

Bunyan under Charles II B-274-5 
early Christians at Rome R-140 
English, under Mary I M-73 
Marvel, Ik, pen name of Donald G. 
Mitchell (1822-1908), American au- 
thor, born Norwich, *Conn. ; con- 
tributed to leading American mag- 
azines from 1842 to 1897 (‘Reveries 
of a Bachelor’; ‘Dream Life’). 
Marvell, Andrew (1621—78), English 
poet and satirist; assistant to Milton 
as Latin secretary under Cromwell; 
under Restoration attacked Charles 
II and advocated a republic ; remem- 
bered now for his lyrics 
quoted on death of Charles I C-149 
Marvel of Peru. See in Index Four- 
o’clock 

Marx (marks), Karl (1818-83), Ger- 
man socialist, founder and leader 
of Marxian socialism M-72-3 
Communist manifesto C-324rf-25 
3Iarx, Wilhelm (born 1863), German 
politician; entered Reichstag 1910; 
a leader of Center party of which 
he became president 1921; chan- 
cellor of Reich 1923-24 and 
1926-28. 

Mary, mother of Jesus J-2 13-14, M-20. 

See also in Index Madonna 
Mary, sister of Martha and Lazarus 
(Luke x, 38-42; John xi, 1-46, and 
xii, 1—9) ; sometimes identified with 
St. Mary Magdalene. 

Mary I (1516-58), queen of England 
M-73 

Elizabeth imprisoned by E-254 
Lady Jane Grey and G-178 
Mary II (1662-94), queen of Eng- 
land; joint ruler with William III 
M-73, W-102— 3. See also in Index 
William III 
Bill of Rights B-109 
Mary (born 1867), queen of George 
V of England; daughter of Francis, 
duke of Teck: pictures G-53, 1-42 
Mary (1457-82), duchess of Burgun- 
dy, daughter of Charles the Bold; 
compelled to restore to her Dutch 
subjects rights lost* under her an- 
cestors, thus paving way for Dutch 
independence 
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MARY BALDWIN COLLEGE 


loses French possessions C-153 
tomb at Bruges B-252 
Mary Baldwin College, at Staunton, 
Va. ; Presbyterian institution for 
women, founded 1842; liberal arts. 
Mai-yes’ Height, low ridge behind 
Fredericksburg, Va. ; position held 
by Confederates in battle of Fred- 
ericksburg; F-193 
Hancock’s attack on H-207 
Marygrove College, at Detroit, Mich. ; 
Roman Catholic institution for 
women, founded 1910; arts and 
sciences. 

Maryland, a middle Atlantic state of 
U.S. ; 10,577 sq. mi.; pop. 1,821,244; 
capital Annapolis: M-76-80, maps 
M-78, U-188c 
agriculture M-76 
bird, state B-122 
Chesapeake Bay C-182 
cities M-77, list M-76. See also in 
Index names of cities 
commerce and transportation M-77 : 
Baltimore B-33 

education M-79, 80; Baltimore B-34 

famous citizens M-79-80 

fisheries M-76 

flag F-92, color plate F-87 

flower, state S-279 

forests, state, table F-250 

history M-77-80 

colonial period; founding M-77-8, 
pictures A-152, M-77; Annapolis 
settled A-211, M-78; religious 

freedom M-77, 78; Catholic- 

Puritan struggle M-78; govern- 
ment A-154; type of colonists 
A-153; Baltimore founded B-34; 
Mason and Dixon’s line M-80 
burning of the Peggy Stewart 
M-78, picture, R-86 
Northwest Territory dispute N-170 
Potomac navigation dispute 
U-206-7 

Annapolis Convention U-207 
War of 1812 W-10, B-34 
Civil War: first blood shed B-34; 
Antietam A-221-2, C-254; Lee 

invades G-81 

manufactures M-77, B-33 
minerals M-76 : asbestos A-323 
name, origin of, and nickname S-279 
national memorials N-22, 22/ 
natural features M-76 
Potomac River P-326 
products M-77, chart and list M-76 
U.S. Naval Academy N-44-5 
‘Maryland, My Maryland’, song N-25 
Maryland, University of, at College 
Park, Md. ; founded 1807; agricul- 
ture, arts and sciences, education, 
engineering, home economics, grad- 
. uate school ; schools of medicine, 
dentistry, law, pharmacy, nursing 
at Baltimore 

former “land grant” college E-182 
Maryland Day (March 25) M-80, 

H-320 

Maryland yellow-throat W-7 
Marylliurst College, at Marylhurst, 
Ore.; for women; Roman Catholic; 
founded 1859; arts and sciences. 
Mary Magdalene (“Mary of Magda- 
la”), convert and devoted follower 
of Jesus (John xx) ; commemorated 
as saint July 22 : J-214 
Mary Manse College, at Toledo, Ohio; 
Roman Catholic institution for 
women, founded 1922; arts and 
sciences. 

Marymount College, at Salina, Kan. ; 
Roman Catholic institution for 
women, founded 1922; arts and 
sciences. 

Marymount College, at Tarrytown, 
N. Y. ; Roman Catholic institution 
for women, founded 1907; arts and 
sciences. 

Mary of Guise (gez) or Lorraine 
(1515-60), queen of James V of 


Fact'Index 


Scotland, later regent for her 
daughter, Mary Queen of Scots ; 
arranged French alliance; used 
Scotland to aggrandize Guise fam- 
ily 

opposes Protestant movement K-37 
‘Mary’s Lamb’, familiar jingle by 
Sarah J. Plale, published 1830 in 
Juvenile Miscellany an American 
children’s magazine ; commonly 
known by first line, “Mary had a 
little lamb.” 

Mary Stuart (1542-87), queen of Scots 
M-74-6 

Edinburgh associations E-156 
Elizabeth and E-255 
Knox and K-37 
Scott’s portrait of S-51 
watch owned by W-39 
Maryville College, at Maryville, Tenn. ; 
Presbyterian institution founded 
1819; arts and sciences, home eco- 
nomics. 

Marywood College, at Scranton, Pa. ; 
Roman Catholic institution for 
women, founded 1915; arts and 
sciences, music, home economics, 
education, library science, graduate 
school. 

Masaccio ( mci-zat'chd ) (1402—29), 

nickname of Tommaso Guidi, Ital- 
ian painter; first to appreciate 
aerial perspective, to show figures 
in bold relief, and to introduce live- 
ly expressive action into painting: 
P-16 

Mas a Fuera. See in Index Juan 
Fern&ndez 

Masai ( md-si '), an African Negroid 
people speaking a Hamitic language 
• and living in Kenya and Tangan- 
yika; noted for height and fine phy- 
sique; formerly nomadic but now 
confined to reserves; famous cattle 
raisers: E-138, A-39 
Masaridac (md-sar'i-de) , family of 
solitary wasps W-35 
Masaryk (ma'sa-rek) , Thomas Gar- 
rigue (1850-1937), first president 
of Czechoslovakia, born Moravia ; 
son of a coachman, became profes- 
sor of philosophy at Prague, Vien- 
na, London, and Chicago; under his 
leadership (1918-35) Czechoslo- 
vakia attained complete independ- 
ence; called “Father of Czechoslo- 
vakia” (‘Suicide and Modern 
Civilization’ ; ‘Essay on Concrete 
Logic’ ; ‘The Spirit of Russia’ ; ‘The 
New Europe’) : C-422 
Mas a Tierra. See in Index Juan 
Fern&ndez 

Mascagni (mds-kdn’ye) , Pietro (born 
1863), Italian composer, born Leg- 
horn, Italy; best known for ‘Caval- 
leria Rusticana’; other operas in- 
clude ‘Guglielmo Ratcliff’ and 
‘Nero’ 

‘Cavalleria Rusticana’, story 0-228 
Mascara (mds-kd-rd' ) , fortified town 
in Algeria, about 45 mi. s.e. of Oran, 
on slope of Atlas Mts. ; stands on 
site of Roman colony; pop. 32,000. 
Mas'cot M-30 

Mascouten, tribe of Indians of Algon- 
quian family who lived in Wiscon- 
sin between Fox and Wisconsin 
rivers, in n. Illinois, in Indiana at 
mouth ,of Wabash River, and in 
lower Michigan peninsula ; name 
means “little prairie people.” 

Mas d’Azil, town in s. France 
archeological remains M-48d 
Masefield, John (born 1878), English 
poet, dramatist, and novelist; ran 
away to sea in youth and lived life 
of wanderer until 1897; won first 
fame with sea poems; became poet 
laureate 1930 (‘Salt-Water Ballads', 
'Reynard the Fox’. ‘The Daffodil 
Fields', poetry; ‘The Tragedy of 


MASON, WALT 


Nan’, ‘Tristan and Isolt’, ‘The 
Coming of Christ’, plays; ‘Sard 
Harker', ‘Odtaa’, ‘The Hawbucks’ 
novels) : E-289 

Mashie, a golf club, picture G-118 
Maslio'naland, province of Southern 
Rhodesia s. of Zambezi River; home 
of the Mashona, a peaceful Bantu 
people; European pop. about 27.000 
occupied by British S-202 
Mask, a covering to conceal or dis- 
guise the face 
Greek actors’ D-92, T-76 
Indian 1-56 

Mask, an allegorical spectacle. See in 
Index Masque 
Mask, gas G-25 
adsorption by charcoal C-303 
used in coal mines C-286 
Mask, oxygen, picture A-71 
Maskinongo (mds'kin-ong ) , or mus'- 
kc! lunge, a fish of the pike family 

Mason, Charles (1730-87), English 
astronomer and surveyor; fixed 
precise measure of a degree of lati- 
tude in America 
Mason and Dixon’s line M-80 
Mason, Daniel Gregory (born 1873), 
American composer and writer on 
music, born Brookline, Mass., 
grandson of Lowell Mason; profes- 
sor of music, Columbia University; 
compositions for violin, piano, or- 
chestra; author of ‘From Grieg to 
Brahms’, ‘The Romantic Com- 
posers’, ‘Music in My Time'. 

Mason, Edith (Barnes) (born 1893), 
American opera singer, born St. 
Louis, Mo. ; sang in Milan and 
Paris, later with Metropolitan and 
Chicago opera companies. 

Mason, George (1725-92), American 
Revolutionary statesman, born 
Fairfax County, Va. ; author of Vir- 
ginia Bill of Rights and Constitu- 
tion of 1776; member of Constitu- 
tional Convention. 

Mason, Janies Murray (1798—1871), 
American jurist and statesman, 
born Mason's Island, Va. ; author 
of Fugitive Slave Law; Confederate 
commissioner to Great Britain 1861 
Trent affair T-138 

Mason, John (1586-1635), American 
colonist, born England 
founder of New Hampshire N-88 
secures grant in Maine M-40 
Mason, John Young (1799—1859), 
American statesman, born in Vir- 
ginia; secretary of the navy 1844- 
45. 1846-49 ; U.S. minister to France 
1854-59 

Ostend Manifesto C-250-1 
Mason, Lowell (1792—1872), American 
musician, born Medfield, Mass. ; pio- 
neer of music instruction in public 
schools, and composer of hymn 
tunes (‘Nearer, My God, to Thee’). 
Mason, Max (born 1877), American 
educator and mathematician, born 
Madison, Wis. ; invented devices for 
detecting submarines ; taught at 
Massachusetts Institute of Tech- 
nology, Yale, and University of 
Wisconsin; president University of 
Chicago 1925-28; president Rocke- 
feller Foundation 1929-35; on fac- 
ulty California Institute of Tech- 
nology since 1936. 

Mason, Stevens Thomson (1811—43), 
American statesman, born Lees- 
burg, Va. ; governor of Michigan 
M-155 

Mason, Walt (1862-1939), American 
writer of humorous verse, born 
Columbus, Ontario; self-educated; 
daily prose poems in newspapers 
of U.S. and Canada (‘Rippling 
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Rhymes' ; ‘Horse Sense' ; ‘Terse 
Verse’; ‘Walt Mason, His Book’). 
Mason, William (1829-1908), Amer- 
ican musician, born Boston, Mass.; 
son of Lowell Mason; was leading 1 
American teacher of piano (‘Mem- 
oirs of a Musical Life’). 

Mason and Dixon's line M-80 
Mason ant A-213 

Mason bee, solitary bee of the genus 
Osmia; constructs cells of clay un- 
der stones, in stems, and elsewhere. 
Mason City, Iowa, railroad center and 
distributing city for agricultural, 
stock-raising, and quarrying dis- 
trict 110 mi. n. of Des Moines; 
pop. 27,080: cement, brick and tile, 
packed meat, beet sugar; railroad 
shops: map 1-120 

Masonite, lumber substitute made of 
waste wood P-245c 
Masonry, brick B-238 
Masons, or Freemasons, secret frater- 
nity P-193 

memorial to Washington V-307 
Mason wasps, types that make mud 
nests W-34 

Maspero ( ma-spu-ro') , Gaston Camille 
Charles (1846-1916), French Egyp- 
tologist; professor Egyptology, Col- 
lege de France; headed government 
archeological mission to Egypt 
1880 ; made director general excava- 
tions 1881 ; books on Egyptology. 
Masqat, Arabia. See in Index Muscat 
Masque, or mask, an allegorical spec- 
tacle with singing, dancing, and 
elaborate settings; so called be- 
cause actors originally wore 
masks; originating in Italy, the 
entertainment flourished in Eng- 
land in the 16th and 17th centuries, 
with Ben Jonson as the most pop- 
ular writer, aided by Inigo Jones, 
the famous designer; Milton's 
‘Comus’ best example: T-76 
Jonson’s work J-227 
modern P-11, 12 

mummers, or maskers, Old English 
C-228 

Mass, in Roman Catholic church, the 
celebration of the sacrament of the 
Eucharist, commemorating the pas- 
• sion and death of Christ. 

Mass, in physics, the amount of mat- 
ter in a physical object; distin- 
guished from the object’s weight 
because weight varies with force of 
gravity; determined by comparison 
with some standard mass, as the 
standard kilogram: P-189, G-142 
conservation C-167a, P-189 
convertible to energy P-195 
Massacliu'set, an Algonquian Indian 
tribe which occupied the country 
about Massachusetts Bay 1-53, M-81 
Massachusetts, one of the New Eng- 
land states; 8257 sq. mi.; pop. 
4,316,721; cap. Boston: M-80-6, 
maps M-82, U-188c 
bird, state B-122 
Cape Cod C-80, M-85-6 
cities M-81— 2, list M-80. See also in 
Index names of cities 
education M-82, 84, 86, B-202, C-36, 
pictures M-81: beginnings in 
America E-175-6; federal aid 
E-182; high schools founded 
E-179; Horace Mann M-55, E-178 
famous citizens M-86 
fisheries M-82, F-79: lobster L-176; 

whaling, New Bedford N-80— 1 
flags F-92, color plate F-87: Liberty 
Tree (1776) F-99, color plate 

F-90; navy flag F-99, color plate 
F-90 

flower, state S-279 
forests, state, table F-250 
historic places M-80-1 
history M-86. -See also in Index 
Boston, history 


MASS PRODUCTION 


Plymouth founded P-261-2: May- 
flower M-91-4 

colonial government A-153, 154: 

town meetings T-117; Governor 
Winthrop W-119; first use of 
written ballot B-32; first postal 
service in North America P-320 
colonial religion: dissensions A-154; 
Roger Williams exiled W-104; 
Sunday observance A-167; Salem 
witchcraft persecutions W-128 
New England Confederation A-156 
King Philip’s War IC-22-3 
boundary disputes : Connecticut 
C-340-1; New Hampshire N-88 
Pennsylvania claim P-117 
Maine made part of M-40 
Revolutionary period: Intolerable 
Acts R-83, 85, 86; Lexington and 
Concord L-100, picture R-87; 
New Bedford N-81; John Adams 
A-12-3; Samuel Adams A-16; 
John Hancock' H-206-7; James 
Otis 0-254 

Shays’ Rebellion S-103 
fight for ratification of Federal 
Constitution U-209 
gerrymandering G-80 
labor laws L-44d 
literature M-86 

manufactures M-81-2, S-132, pic- 

tures M-83: Boston B-202; Cam- 
bridge C-36; Fall River F-7; 
Lawrence L-75; Lowell L-210; 
Lynn L-223; New Bedford N-81; 
Springfield S-264; Worcester 
W-145 

name, origin of, and nickname S-279 
natural features M-84-6, list M-80 
people: foreign parentage M-82 
products, chart M-82, list M-80 
Salem Maritime Historic Site N-18 
water power L-76, L-210: Fall River 
F-7 

Massachusetts Agricultural College. 
See in Index Massachusetts State 
College 

Massachusetts Bay, arm of Atlantic 
indenting e. coast of Massachusetts, 
from Cape Ann on n. to Plymouth 
harbor on s. : map M-82 

Massachusetts Bay Colony, a group of 
settlements around Massachusetts 
Bay founded by English Puritans 
on land granted in 1629 to Massa- 
chusetts Bay Company; John Win- 
throp, John Endicott, and John Cot- 
ton early leaders M-86 
government A-153, 154 
prohibition law P-350 
religious foundations A-151 
Winthrop as governor W-119 

Massachusetts Bay Company A-153 
vessels of, picture U-233 

Massachusetts Indians. See in Index 
Massachuset 

Massachusetts Institute of Technology, 
at Cambridge, Mass.; incorporated 
1861 (opened 1865) ; architecture, 
engineering and sciences; graduate 
and undergraduate courses; lab- 
oratory equipment permits experi- 
mentation almost on industrial 
scale. 

Massachusetts State College, at Am- 
herst, M ass.; chartered 1863 
(opened 1867) by the state; 4 years' 
course, major work in agriculture, 
horticulture, home economics, phys- 
ical and biological sciences and 
social science. 

Massacre of St. Bartholomew (1572) 
C-300 

Massacre of the Innocents, slaughter 
of the children of Bethlehem by 
Herod's t soldiers J-213-14 

Massage \md-sdzh'), (from Greek 
word for “knead”) M-109 

Massa'Iia, Greek name for Marseilles, 
France. 

Massanet, Damian, Spanish priest, ac- 


tive as missionary in Mexico and 
Texas about 1690; founded impor- 
tant Texas missions: T-59 

Massasau'ga ( Sistrurus catenatus ), a 
rattlesnake found in cent, and 
s.w. United States; body gray with 
brown splotches; length about 3 ft. 

Mas'sasoit (1580?— 1661), American 
Indian, chief of Wampanoags in 
Massachusetts; steadfast friend of 
Plymouth colonists 
joined first Thanksgiving T-74, pic- 
ture H-319 

treaties with Pilgrims P-261 

Massaua, or Massawa (? nds-sd'wd) , 
seaport in Eritrea, on Red Sea; pop. 
17,000; wireless station: maps 
E-308, A- 42a 

Massays, Quentin. See in Index Matsys 

Massena ( md-sd-nd , ) t Andre (1756?- 
1817), duke of Kivoli and prince of 
Essling, perhaps the greatest of 
Napoleon’s marshals, called by him 
‘‘spoiled child of victory” ; victori- 
ous in Italy, Poland, Germany ; 
first serious defeat by Wellington 
in 1810 in Peninsular War; there- 
after saw no more active service. 

Massena, N. Y., village on Grass Riv- 
er, 35 mi. n.e. of Ogdensburg in 
agricultural and dairying region; 
pop. 11,328; aluminum and mica 
plants, silk mills. 

Massenet (ma-su-ne') , Jules Emile 
Frederic (1842-1912), French com- 
poser of songs, operas, orchestral 
works; his distinctive style appears 
best in love scenes of his operas' 
(‘Thais’; ‘Le Jongleur de Notre 
Dame’) 

'Le Jongleur de Notre Dame’, story 
0-230 

‘Manon’, story 0-231 
‘Thais’, story 0-233-4 

Massey, Hart Almerrin (1823-96), 
Canadian manufacturer and phi- 
lanthropist, born Haldimand, 
Upper Canada; manufactured agri- 
cultural implements; left large en- 
dowments to public institutions in 
Toronto. 

Massil'ia, Roman name for Marseilles. 

Mas'sillon, Ohio, industrial city 100 
mi. n.e. of Columbus; pop. 26,644; 
trade in coal, sandstone, grain, and 
livestock; iron and steel products, 
aluminum cooking utensils, fur- 
naces: map 0-210 

‘Mass in B minor*, chorale by Bach 
M-311 

.Massine {ma-sen') , Leonide (born 
1896), ballet dancer and choreog- 
rapher, born Moscow, Russia; 
studied with Foltine; joined Dia- 
ghileff's ballet at 17 ; first New York 
appearance 1916; his famous bal- 
lets include ‘Destiny’, ‘Gait6 Pari- 
sienne’, ‘Beautiful Danube’, ‘The 
Rite of Spring’. 

Mas'singer, Philip (1584—1640), Eng- 
lish dramatist; author of 15 play? 
and collaborator with Fletcher and 
others in many more; most of his 
plays have an obvious moral inten- 
tion, but* his heroes are too good 
and his villains too wicked to be 
convincing (‘A New Way to Pay 
Old Debts’). 

Massive, Mount, peak of Sawatch 
Range of Rocky Mts. in central 
Colorado (14.418 ft.) : map C-310 

Masson (md-soh') t Antoine (1636- 
1700), French engraver E-295 

Mass production U-251a, I-74j 
advertising stimulates A-23 
airplanes A-82 

automobiles: assembly line A-391, 
pictures A-390, M-ll; pioneers 
A-388, F-153 
bread-baking B-229-31 
economic and social aspects E-150-1 


ti=French u, German ii ; ^em, fjo\ i/tin, &ten; n= French nasal (Jean) ; ;z7t:=r French j {z in azure) ; ^=German guttural ch 
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efficiency and dangers 1-75-6 
electric lights E-234 
electric motors essential E-237 
problems of T-147 
Whitney father of W-96 
Mass spectrograph, a physical instru- 
ment R-16 

Massys, Quentin. See in Index Matsys 
Mast, nuts borne by beech, oak, and 
other forest trees (acorns, beech- 
nuts) B-79 
Mast, ship’s S-119 
Master, a university degree U-257 
origin U-260 

“Master, remember the Athenians*’ 
P-135 

Masters, Edgar Lee (born (1869), 
American author, born Garnett, 
Kan. ; achieved wide fame with 
‘Spoon River Anthology’ (1915), a 
collection of brief verses in which 
the dead of a Middle West grave- 
yard expose the bare bones of their 
lives; practised law in Chicago 
after 1891 (‘Domesday Book'; ‘The 
Fate of the Jury’, poetry; ‘Children 
of the Market Place', novel; ‘Lin- 
coln, the Man’ and ‘Vachel Lindsay, 
a Poet in America’, biography). 
Master singer (meister singer) M-310 
Mastersongs G-62 
Mas'tic, a resin G-188, P-321; 
Mastication, or chewing, of food 
H-373, D-69 
Mastic cement P-32 6 
Mastiff, a dog D-79, 82 
Mas'todon, a hairy, elephant-like ani- 
mal now extinct M-44 
Mastoid process, a projection of the 
temporal bone above and behind the 
ear; sometimes called the mastoid 
bone: S-156 

Masulipatam (md-so-li-pd-tam') , or 
Bandar, seaport of British India in 
n. Madras on one of mouths of 
Kistna River; pop. 57,000; weaving, 
bleaching, cloth printing, and rug 
making: map A-332 c 
Masu'rian Lakes, a sickle-shaped 
group of lakes in s. part of East 
Prussia; strategically important in 
Hindenburg’s eastern campaigns 
in 1st World War 
battles of W-155, map W-156 
Masurium, a chemical element dis- 
covered 1925 by X-ray methods, 
table C-168 

Matabeleland (mdt-d-be'le-ldnd) , 

province in s. part of Southern 
Rhodesia; home of the Matabele, a 
Zulu people; European pop. 24,000 
British conquer S-202 
buffaloes A-203 
native revolt R-99 

Mat'ador, in bull fights, the man who 
administers the fatal stroke to the 
bull: picture S-230 
Matagor'da Bay, inlet of Gulf of Mex- 
ico at mouth of Colorado River, 
indenting s. coast of Texas 
La Salle’s settlement L-67, T-59 
Matagorda Island, long narrow island 
off coast of Texas, s.w* of Mata- 
gorda Bay: map T-56 
Matamat'a, a South American turtle 
T-168 

Matamo'ras, river port of Mexico on 
Rio Grande opposite Brownsville, 
Tex.; pop. about 8000; captured by 
Zachary Taylor in Mexican War 
(1846) : map M-133 
Matanuska Valley, in s. Alaska, formed 
by Matanuska and Susitna rivers 
homestead colon}' A-104, map A-105 
Matanzas (md-tdn'sas) , seaport and 
railroad center on n. coast of Cuba, 
50 mi. e. of Havana; pop. 46,000; 
chief export, sugar: map C-412 
Matanzas River, or Matanzas Bay, in- 


let of Atlantic in e. coast of 
Florida on which St. Augustine is 
located 

Fort Matanzas National Monument 
N-22 

Matches M-86— 90 

early matches M-86, pictures F-47 
fire prevention F-56 
friction match M-86, pictures F 47 
making M-90, pictures M-87-9 
phosphorus used P-177 
production and use M-90 
safety M-86 

why easy to blow out F-46 
Match-lock, early hand-gun F-48, pic- 
ture F-49 

Match play, in golf G-118 
Mate, or yerba mate, also called Para- 
guay tea T-22, 27, picture S-205c 
Materialism, dialectical C-324fZ 
Materialists, in philosophy P-173 
Materials, strength of. See in Index 
Strength of materials 
Mate'ria med'ica (Latin words mean- 
ing materials of medicine), that 
part of the study of medicine which 
deals with the source, preparation, 
and use of drugs. 

Mathematics, the science of number 
and quantity M-90. See also in In- 
dex Algebra; Arithmetic; Geom- 
etry ; Graph ; Trigonometry 
Arabs’ contributions M-216, E-171 
astronomical A-349 
biological study aided by B-118 
Egypt G-46: Ptolemy P-364 
Germany: Kepler K-14-15; Leibnitz 
N-112 

Great Britain: Clerk-Maxwell’s field 
equations C-265; Napier invents 
table of logarithms M-90; Newton 
develops calculus N-110 
Greece G-46, M-90: Archimedes 

A-255-6; Euclid G-46; Hipparchus 
T-139 ; Pythagoreans P-374; 
Thales G-46 
higher, meaning M-90 
logarithms. See hi Index Logarithms 
Maya Indians Y-211 
mensuration M-115-17 
metric system M-130, W-67 
numbers A-285-6, M-90: Pytha- 

gorean doctrine P-374 
numerals N-184-5, H-285 
powers and roots P-340-1 
projection, of maps M-58-9 
Mather ( mat-h'er ), Cotton (1663— 
1728), American preacher and 
scholar, born Boston ; son of In- 
crease Mather; leader of conserva- 
tive New England Puritans and of 
Salem witchcraft persecution; his- 
torian of New England (‘Wonders 
of the Invisible World’; ‘Magnalia 
Christi Americana’). 

Mather, Increase (1639—1723), Amer- 
ican clergyman and author, born 
Dorchester, Mass.; pastor of North 
Church, Boston, for 62 years; presi- 
dent of Harvard College 1684-1701 
( Ttemarkable Providences’ ; ‘A 
Brief History of the War with the 
Indians in New England’). 
Matheson, Samuel Pritchard (1852— 
1942), Canadian Anglican prelate; 
dean of St. John’s Cathedral, .Win- 
nipeg, and archbishop of Rupert’s 
Land; primate of all Canada 1909- 
31. 

Mathew ( mdth'u ), Theobald (1790- 
1856), “Father Mathew," Irish 
(Capuchin) priest and temperance 
reformer; worked among the poor 
in Ireland; also campaigned for 
temperance in England and Amer- 
ica. 

Mathews, Sliailer (1863—1941), Amer- 
ican Biblical scholar, theologian, 
and educator, born Portland, Me. ; 
dean of Divinity School, University 
of Chicago since 1908 (‘The Church 
and the Changing Order' ; ‘The 


French Revolution’ ; ‘The Faith of 
Modernism’ ; ‘The Student’s Gos- 
pels' ; ‘New Faith for Old — an Auto- 
biography’). 

Mathewson, Christy (1880—1925), one 
of foremost pitchers in baseball his- 
tory; elected to Baseball Hall of 
Fame; with New York Nationals 
1900-16; first pitcher of century to 
win 30 or more games a year for 
three successive years: picture 
B-5G 

Matliiola (md-thV o-ld) , a genus of 
plants including the stock. See hi 
Index Stock 

Matil'da (died 1083), queen of Wil- 
liam I of England and daughter of 
Baldwin V, count of Flanders 
W-101 

Matilda (1080-1118), queen of Henry 
I of England and daughter of Mal- 
colm III and St. Margaret of Scot- 
land FI-275 

Matilda (1102-64?), queen of England 
(crowned 1141), daughter of Henry 
I of England; contested for throne 
against Stephen: S-284 
besieged at Oxford 0-258 

Matin (mat' in), a morning service or 
prayer 

monastic churches M-233, 234 

Matisse ( md-tes '), Henri (born 1869), 
French artist, best known as 
painter and lithographer; one of 
leaders of post-impressionist 
school; turned to Modernism- after 
a period of academic painting; 
distinguished for simplification of 
drawing, skilful composition, broad 
sweeps of color, and decorative pat- 
tern: P-26 

Matriar'chate, a society in which the 
mother rules F-8 
in Sumatra F-ll 

Matrimony vine, an ornamental spiny 
shrub ( Lycium vulgare) of the 
nightshade family with long slender 
climbing or trailing branches and 
showy pale-purple bell-shaped flow- 
ers, which are followed by orange- 
red berries. 

Matrix, in type-casting T-173 
linotype L-150-3 
monotype M-238, 239 
stereotype S-287 

Matsuolca (mdt-so-6'kd) , Yosuke ( 2 / 6 '- 
so'ke') (born* 1880), statesman 
born Yamaguchi, Japan; went to 
Portland, Ore., 1893; brought up in 
Christian religion by Scottish fam- 
ily; law degree University of Ore- 
gon 1900; returned to Japan about 
1901; in foreign service' 1904-20; 
after 1929 prominent in Japan’s 
Manchurian policy and one of first 
to advocate imperialistic milita- 
rism; adviser to Premier IConoye 
1937; became foreign minister in 
1940, forced to resign July 1941. 

Malays (mat-sis'), Quentin (also 
Massys, or Massays) (1466—1530), 
Flemish realistic artist; religious 
subjects, portraits, etc. (‘Burial of 
Christ', in Antwerp museum; ‘Story 
of St. Anne’, in Brussels gallery). 

Mat ta garni, river in Ontario, Canada, 
275 mi. long, tributary of Moose 
River. 

Mattathi'as (died 167 B.C.), Jewish 
priest J-217 

Matte (mat), impure metal produced 
by smelting 

in copper smelting C-360, diagram 
C-359 

Matter, in physics, anything having 
properties such as weight and ex- 
tension identifiable by the senses; 
contrasted in physical theory with 
energy, which is recognizable only 
through its effects on matter : 
P-189-90, 195, Outline P-196 
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annihilation and creation R- 15 , 
A-344 

atoms Of A-360-2, C-166 
colloidal C-302-3 
conservation C-167a, P-189, E-213 
Einstein theory E-213, A-346, P-195 
electrical nature E-220, A-360-2, 

R-32 

heat produced by H-259-60 
radiant R-13, 15, 16: in radioactive 
substances R-32-4 
states of P-189-90 

structure studied with spectroscope 
S-243-4 

transformed in hot stars A-344 
Matterhorn ( mci't&r-hdrn ) (French 
Mont Cervin), peak in Alps on w. 
frontier between Switzerland and 
Italy; 14,782 ft.: S-349, map S-351, 
picture A-136 

Matthew, Saint, apostle and traditional 
author of the First Gospel; festival 
September 21: A-229 
Matthew, Gospel of Saint, first of the 
Four Gospels and first book of the 
New Testament. 

Matthew of Paris (1200 ?-59), English 
chronicler and monk of St. Albans; 
his ‘Chronica maiora’ is a vivid and 
complete picture of life in Middle 
Ages although not always accurate. 
Matthews, (James) Brander (1852— 
1929), American man of letters, 
born New Orleans; professor at 
Columbia University after 1892; 
dramatic criticism, essays, plays 
(‘Shakespeare as a Playwright’; 
‘Principles of Playmaking’ ; ‘Mo- 
li&re: His Life and His Works’). 
Matthews, William (1822-96), book- 
binder and writer on bookbinding, 
born Aberdeen, Scotland; emi- 
grated to New York in 1843; be- 
came famous for good workman- 
ship and scholarly knowledge of the 
history of his craft. 

Matthi'as, one of the apostles; com- 
memorated as saint February 25: 
A-229 

Matthias I, Hunyadi (1440-90), king 
of Hungary, also called Matthias 
Corvinus from the raven (co?*tms) 
on his escutcheon; son of Janos 
Hunyadi; elected king 1458, re- 
peatedly defeated Emperor Fred- 
erick III, Turks, Poles, and became 
most powerful ruler in central Eu- 
rope; equally capable as soldier, ad- 
ministrator, orator, law-maker. 
Mattliioli ( mdt-te-yoVe ) , supposed 
“Man in the Iron Mask” 1-147 
Mat'thison, Edith Wynne (Mrs. 
Charles Rann Kennedy) (born 
1875), American actress, born in 
England; Shakespeare, Greek and 
old English revivals (‘Everyman’; 
Tphigenia in Tauris’), modern 
drama. 

Mat'to Gros'so (mat’ to gros'so ) 
(meaning great forest), large state 
of central Brazil, little settled and 
partly unexplored; 570,286 sq. mi.; 
pop. about 350.000; cap. Cuyabfi; 
cattle, timber, diamonds; formerly 
extensive gold mining: B-226c 
plateau, map B-226 
Mattoon', 111., city 70 mi. s.e. of Spring- 
field; pop. 15.827; broom corn, fruit, 
and live stock interests; brooms, 
shoes, foundry products, and Diesel 
engines; railroad shops. 

Matura diamond, a colorless or de- 
colorized zircon from Ceylon used 
as a gem. 

Matzotli ( mcit’sdth ), or matzos, un- 
leavened bread P-85 
Maubeuge (md-buzW ), France, for- 
tified town near Belgian border, 50 
mi. s.e. of Lille; pop. 24,000; taken 
. by Germans 1914 and 1940. 
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Maude, Sir (Frederick) Stanley (1864- 
1917), British general in 1st World 
War; took part in Dardanelles and 
Kut relief expeditions 
captures Baghdad W-160 
Maudsley, Henry, inventor of lathe 
slide rest T-lll 

Maugham (mgm) , William Somerset 
(born 1874), English novelist, short 
story writer, and dramatist; born 
in Paris; studied medicine but did 
not practise; spent much of life 
abroad — France, the Orient, Amer- 
ica; work distinguished by irony, 
and objective dissection of charac- 
ter (‘Of Human Bondage’; ‘The 
Moon and Sixpence’; 'Cakes and 
Ale’, novels; ‘The Circle’; ‘The 
Constant Wife’ ; The Letter’, 
plays) : E-288 

‘Don Quixote’ characterized C-136 
Maul ( md'o-e ), one of the Hawaiian 
Islands; 728 sq. mi.; pop. 46,919: 
H-239, 241, 242, maps H-242, 243 
Haleakala volcano N-22a 
Mau'mee River, flows into Lake Erie 
near Toledo, Ohio, after course of 
150 mi. through n.e. Indiana and 
n.w. Ohio: map O-210 
Mauna Kea (md'o-nd kd'd) (Hawai- 
ian “white mountain”), extinct vol- 
cano on island of Hawaii; highest 
peak in Pacific islands (13,784 ft.) : 
H-242, map H-242 
Mauna Loa (16' d) (“great moun- 
tain”), active volcano on island of 
Hawaii ; crater of Kilauea on e. 
slope: H-242, N-22a, map H-242 
Kilauea crater, \ Hctures H-240, L-73, 
V-332, 334 

Maundy Thursday, or Holy Thursday 
E-140 

Maunoury (mo-no-re') , Michel Joseph 
(1847-1923), French general, re.- 
called from retired list in 1914: 
commanded VI Army, which turned 
Von Kluck’s left flank at first bat- 
tle of Marne. 

Maupassant (mo-pd-sdn') , Guy de 
(1850-93), French novelist of the 
naturalistic school, one of the 
greatest masters of the short story; 
portrayed human character as he 
saw it, without pointing a moral; 
because of a nervous malady which 
finally led to insanity and death, 
many of his later works are morbid 
(‘The 'Piece of String’; ‘The Neck- 
lace’; ‘A Life’; ‘Pierre and Jean’): 
F-198, picture F-196 
Maurandia, a genus of perennial 
plants of the figwort family, 
climbing by means of the leaf 
stems; native to Mexico and s.w. 
U.S. Related to snapdragon ; leaves 
triangular ; flowers irregular 
trumpet-shaped, white through 
blue. 

Maurepas (md-ru-pd ') , Lake, s.e. 
Louisiana; 13 mi. long; connected 
with Lake Pontchartrain by 3 mi. 
channel: map L-206 
Mauretania. See in Index Mauritania 
‘Mauretania’, ocean liner S-124 
Mauriac (md-re-ydk ') , Francois (born 
1885), French author (Therese’; 
'The Desert of Love’; ‘The Kiss to 
the Leper’; ‘Genetrix’) : F-199 
Maurice of Nassau (1567—1625), prince 
of Orange (son of William the 
Silent), Dutch general, one of 
ablest of his age; successfully re- 
sisted Spanish domination. 

Maurice of Saxony (1521-53), duke 
and, by conquest of his cousin John 
Frederick, elector of Saxony; one 
of foremost generals and most cun- 
ning diplomats of his day; extorted 
from Emperor Charles V Treaty 
of Passau (1552), giving Protes- 
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tants liberty of worship until Diet 
of Augsburg 

deserts Protestants R-66 
Maurice River, in s. New Jersey; flows 
s.e. into Delaware Bay; navigable 
to Millville: map N-90 
Mauritania (,m(i-ri-td'ni-d ) , also 
Mauretania, ancient name for n.w. 
Africa, comprising modern Morocco 
and w. Algeria; in time of Caesar 
an independent kingdom; later a 
Roman province. 

Mauritania, a colony of French West 
Africa; 323,000 sq. mi.; pop. 385,- 
000: map A-42 a 

Mauritius (mg-rish'us) , formerly Isle 
de France, island in Indian Ocean; 
British colony; 720 sq. mi.; pop. 
425,000; cap. Port Louis: M-90-1, 
map A-332c 
dodo D-75 

postage stamps, picture S-268 
Mauritshuis ( mou'rlts-hois) , picture 
gallery, The Hague H-194 
Maurois ( mor-wd Andre (born 
1885), French writer, born Emile 
Herzog; particularly popular in 
America and England for his Ac- 
tionized biographies; began work 
during 1st World War in which he 
served as liaison officer in British 
General Headquarters (‘Ariel, or 
the Life of Shelley’; ‘The Life of 
Disraeli’; ‘Don Juan, or the Life of 
Byron’; ‘Atmosphere of Love’) : 
picture F-198 

Maurras ( mo-rd'), Charles (born 
1868), French critic and journalist, 
a stanch nationalist; he preached 
discipline in art, politics, morality; 
influenced Italian Fascisti (‘Trois 
idees politiques’ ; ‘Les amants de 
Venise’; ‘Jean Mor6as’; ‘L’Etang de 
Berre’). 

Maury ( m(p'rl ), Matthew Fontaine 
( 1806-73 ) , American oceanographer 
and meteorologist, born Spotsyl- 
vania County, Va. ; first to advocate 
uniform system of recording data 
to guide ocean vessels ; furnished, in 
words of Cyrus Field, brains for 
laying the first Atlantic submarine 
cable (‘Physical Geography of the 
Sea’):C-9 

at Virginia Military Institute V-307 
Mauser ( mou'zer ), military rifle 
box-magazine F-50 
Miiuseturm (moi'ze-turm) . See in In - 
dex Mouse Tower 

Mausole'um of Halicarnassus S-82, 
pictures G-167, S-83 
Mausolus (mg-sd'lus) (4th century 
b.c.), king of Caria, whose wife 
Artemisia erected famous “mauso- 
leum” at Halicarnassus to his mem- 
ory S-82 

Mauve (mouv) , Anton (1838—88), 
Dutch landscape and animal paint- 
er, chiefly self-taught; most cele- 
brated for his quiet rural scenes 
in Holland which he interpreted 
with insight and feeling. 

Mauve, a delicate purple or lilac color; 

also a purple dye 
first aniline dye D-121 
Mavericks, unbranded cattle on the 
range C-110 

Mavis ( md'vis ), the song-thrush T-88 
Mavor, James (1854—1925), Canadian 
political economist, born in Scot- 
land; professor of political econ- 
omy, University of Toronto 1892- 
1923; author of government reports 
on immigration and on Canada’s 
wheat producing capacity. 

Mawson, Sir Douglas (born 1S82), 
Australian explorer and geologist, 
born England; one of two members 
of Shackleton’s expedition who lo- 
cated south magnetic pole ; com- 
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manded expeditions to Antarctic 
1911-14 and 1929-30 
Antarctic exploration P-286, A-216 

Maw worm W-180Z> 

Max, of Baden, Prince (1867—1929), 
German soldier and statesman ; as 
imperial chancellor (appointed Oct. 
3, 1918) he began negotiations for 
armistice ; brought pressure on 
Kaiser and announced his abdica- 
tion; Nov. 10, 1918, handed govern- 
ment control to Ebert. 

Max, Adolphe (1869-1939), burgo- 
master of Brussels at beginning of 
1st World War; for 3 months, until 
imprisoned in Germany, heroically 
resisted Germans who occupied 
city; afterward member Belgium 
Chamber of Representatives and 
minister of state, 

Maxen'tius, Marcus Aurelius Valerius 
(died 312), elected Roman emperor, 
West, 306 a.d. 

Constantine defeats 0-346 

Maxil'la, or superior maxilla, bone 
of the upper jaw S-156 

Maxil'la e, biting jaws of insects 1-87, 
pictures 1-82 

Maxil'liped, of crawfish, picture C-391 

Maxim, Hiram Percy (1869—1936), in- 
ventor, born Brooklyn, N. Y. ; in- 
vented Maxim silencer for firearms, 
and applied principle to silencing 
other noises; founded (1914) the 
American Radio Relay League, 
president 1914—36; son of Sir 
Hiram Stevens Maxim, and nephew 
of Hudson Maxim. 

Maxim, Sir Iliram Stevens (1840— 
1916), inventor, born Sangerville, 
Me. ; invented Maxim automatic 
machine gun; became British sub- 
ject in 1900; brother of Hudson 
Maxim. 

Maxim, Hudson (1853—1927), inven- 
tor, born Orneville, Me.; invented 
explosives and was first to make 
smokeless gunpowder in U. S. ; 
brother of Hiram Stevens Maxim. 

Maxim gun M-6 

Maximil'ian I (1459-1519), Holy 
Roman emperor; succeeded 1493; 
called 2d founder of House of Haps- 
burg, which, by marriages of him- 
self, son, and grandson, gained 
Netherlands, Spain, Hungary, and 
Bohemia, thus creating vast empire 
of Charles V and his successors 
marries daughter of Charles the 
Bold C-153 
tomb M-123 

Maximilian I (1756—1825), first king 
of Bavaria; succeeded as elector 
1799; aided Napoleon and received 
title of king as a reward. 

Maximilian II (1811—64), Bavaria, 
monarch of liberal tendencies; suc- 
ceeded to throne on abdication of 
his father 1848; opposed exclusion 
of Austria from German confedera- 
tion; father of the mad kings Lud- 
wig II and Otto. 

Maximilian (1832-67), archduke of 
Austria and emperor of Mexico ; 
younger brother of Emperor Fran- 
cis Joseph; established on Mexican 
throne 1864 by France: M-142d 

Maximilian I, the Great (1573—1651), 
elector and duke of Bavaria, helped 
form Catholic League which op- 
posed Protestant Union in Thirty 
Years’ War; party to peace of 
Westphalia 1648; considered ablest 
Catholic ruler of his time. 

Maximilian, Alexander Philipp, Prince 
of Wied-Neuwied (1782-1867), Ger- 
man soldier and traveler; major 
general in Prussian army; explored 
Brazil, traveled in U.S. (‘Travels 
in the Interior of North America’). 


Maxixe (md-she'shd ) , a dance L-677c 
Maxwell, James Clerk- (1831—79), 
Scottish physicist C-265, picture 
E-232 

electrical theories C-265, E-233. R-26 
May, Phil (1864-1903), English 
black-and-white artist, famous for 
his skill in using the fewest possible 
lines; chiefly depicted “low life” in 
London. 

May, English name for hawthorn 
H-248 

May, month M-91 

birthdays of famous persons. Sec in 
Index Anniversaries and birthdays, 
table 

birthstone G-25 
holidays H-320-1, 322 
May, Cape, southernmost part of New 
Jersey, map N-90 
Maya. See in Index Mayas 
Mayaguana, one of southernmost of 
the Bahama Islands; area 96 sq. 
mi.; pop. about 1000 
U. S. naval and air base B-15 
Mayaguez ( md-yd-gds '), Puerto Rico, 
city on w. coast; pop. 50,376; rail- 
way connection with interior; ex- 
port trade: P-311 

Mayakofsky (md-yd-kdf'slci ) , Vladi- 
mir (1894-1930), Russian poet and 
dramatist 
chief works R-198 
place in Russian literature R-197 
Mayapan (mi-ya-pan r ) , ancient city 
of Yucatan; Mayan ruins: Y-211 
May-apple M-91 

mandrake, old-world species M-53 
Mayas ( md'ydz ), race of Indians in- 
habiting peninsula of Yucatan at 
time of Spanish conquest; devel- 
oped a remarkable civilization: 
Y-210-11, C-132-3, G-181d 
building methods Y-211 
calendar C-21 

Chichen-Itza Y-211, pictures E-345, 
A-409 

civilization A-147-8, 149, Y-211, 

D-113& 

descendants in Guatemala G-181a-b 
Kukulcan M-1427; 

Uxmal Y-211, picture A-148 
writing W-185 

May beetle, or June bug J-228 
May Day, festival M-91 
labor demonstrations L-45 
parade in Moscow, picture M-263 
Robin Hood’s festivals R-119 
Mayence (md-ydns ') . See in Index 
Mainz 

Mayer, Frank Blackwell (1827—1908), 
American artist, born Baltimore 
founding of Maryland, picture A-152 
Mayer ( mVyer ), Julius Robert von 
(1814-78), German physicist; first 
to suggest theory of conservation 
of energy ; applied mechanical 
theories to study of animal heat. 
Mayflower, trailing arbutus, or ground 
laurel A-248 

‘Mayflower’, Pilgrims’ ship M-91-4, 
pictures M-91, 93 
John Alden A-113 

memorial, Plymouth, England P-261 
Mayflower Compact M-92 
signing, picture M-93 
Mayflower Descendants, Society of 
M-92 

May-fly, shad-fly, or day-fly M-94 
May hew ( md’hu ), Jonathan (1720- 
66), American clergyman, born 
Marthas Vineyard; upheld cause 
of colonies in sermons ; said to have 
made first suggestion of united ac- 
tion by colonies: U-235 
Ma'yo, Henry Thomas (1856-1937), 
rear admiral U.S. Navy, retired in 
1920; graduate of U.S. Naval Acad- 
emy; admiral and commander in 


chief Atlantic fleet (1916-19) ; of 
U.S. fleet (1919): reverted to rear 
admiral upon division of fleet 
Tampico incident (1914) M-142e 
Mayo, William James (1861—1939), 
and Charles Horace (1865-1939), 
American surgeons, brothers who 
developed famous Mayo clinic; es- 
■ tablished Mayo Foundation for 
Medical Education and Research 
(1915), now a department of Uni- 
versity of Minnesota for graduate 
work. See also in Index Mayo 
Clinic 

Mayo, 3d largest county in Ireland 
(2084 sq. mi.) in Connaught prov- 
ince, bounded n. and w. by Atlan- 
tic; pop. 161,000; mountainous in 
w., flat in e. ; cattle, salmon, linen 
Irish Land League B-212 
mountains, map E-270a 
Mayo Clinic, surgical clinic at St. 
Mary’s Hospital, Rochester, Minn., 
founded 1889 by William J. and 
Charles H. Mayo with their father 
William W. Mayo; attended by 
large numbers of surgeons, many of 
whom do graduate work: M-194 
May on (mci-ydn ') , volcano in Philip- 
pines P-164 

May'or, chief executive of American 
villages and cities M-302 
Mayor of the Palace ( major domus ) , 
official in Frankish kingdom under 
Merovingian rule 
Charles Martel C-153 
founds Carolingian dynasty F-180 
Pepin the Short C-144 
Mayotte ( md-yot ' ) Island. See in In- 
dex Comoro Islands 
Maypole M-91 
dance D-93, picture F-13S 
Sweden S-335 

Maypop, or passion flower P-85 
pollen grain, picture F-125 
Mayville, N.D., town in e., 50 mi. n.w. 
of Fargo; pop. 1351; state teachers 
college. 

Maywood, Calif., city 6 mi. s. of Los 
Angeles, on Los Angeles River; pop. 
10,731; chiefly residential city for 
surrounding industrial area. 
Maywood, 111., residential suburb of 
Chicago on Des Plaines River 10 
mi. w. of Chicago; pop. 26,648; 
makes tin plate and cans; litho- 
graphing works. 

Muzagan (mdz-d-gdn ') , Morocco, sea- 
port 50 mi. s.e. of Casablanca; ag- 
ricultural products; pop. 24,000: 
map A-127 

Mazarin (md-zd-rdn') , Jules (1602- 
61), French cardinal and states- 
man, born Italy; favorite of Anne 
of Austria; French premier under 
Louis XIV ; continued Richelieu’s 
policy of weakening nobility at 
home and Hapsburgs abroad: L-201 
introduces opera to France 0-228 
Thirty Years’ War T-80 
Mazarin Bible, Gutenberg Bible, or 
42-line Bible, first book printed from 
movable type B-105, P-346-7, 

L-102, picture B-179 
Mazar-i-Sharif ( md-zar ' t shar-ef), 
Afghanistan, also Mazar-i-Sherif, 
fortified city and important mili- 
tary post; pop. 20,000; its mosque 
is venerated as tomb of Ali, son-in- 
law of Mohammed: T-158, map 
A-332 b 

Mazar' Province, or Afghan Turke- 
stan, in n. Afghanistan; area 57,000 
sq. mi.; pop. 800.000: T-158 
Mazatlan (ma-sat-lan') , Mexico, port 
on w. coast at entrance to Gulf of 
California; pop. 29,000; wireless 
station; outlet for mining region; 
captured by Constitutionalists 
(1914) : M-134, map M-133 
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MAZDA 

Maz'da, or Almra Mazda, in Zoroas- 
trianism Z-23X 
Mazda electric lamps E-234 
Maze, a confusing network of tun- 
nels or corridors through which it 
is difficult to find passage; small 
models used to test learning ability 
of animals: picture L-81. See also 
in Index Labyrinth 
Mazeppa ( ma-zep'd ), Ivan (1644- 
1709), Cossack chief, powerful in 
Russia under Peter the Great; de- 
serted to Charles XII of Sweden; 
subject of poem by Byron and 
symphonic poem by Liszt: C-374 
Mazu'rian Lakes. See in Index Masu- 
rian Lakes 

Mazurka ( md-zur’kd ), a lively dance 
or music for the dance; generally 
in % or % time; originated in Po- 
land in 16th century. 

Mazzini (mcit-se'ne) , Giuseppe ( 18 OS- 
72 ), famous Italian revolutionary 
leader M-94 

influence on papacy P-227 
sets up republic 1-157, M-94 
Mboina (’m-bd'mo ) . See in Index 
Bom a 

Mbomu River, a partly dried-up 
water-course on n. boundary Con- 
go State, map C-331 
M day, in United States Army A-307d 
Me, a personal pronoun 
correct use of P-352 
Mead, Larkin Goldsmith (1835—1910), 
American sculptor, born Chester- 
field, N. H. ; feeling and great de- 
tail but rough modeling (Lincoln 
monument at Springfield, 111.). 
Mead, William R. (1846-1928), Amer- 
ican architect, born Brattleboro, 
Vt. ; member of firm McKim, Mead 
and White. See in Index McKim, 
Charles F. 

Mead, Lake, at Boulder Dam (in 
Black Canyon of Colorado River), 
world’s largest man-made lake, 
115 miles long, storage capacity 
32,359,274 acre-feet; named for Dr. 
Elwood Mead, commissioner of 
reclamation while Boulder Dam 
was being constructed; has become 
a recreation center developed by the 
National Park Service: D-8 
Meade, George Gordon (1815—72), 
American Civil War general M-95, 
picture G-81 

Gettysburg G-81-2, M-95 
Meatier, Stephen Warren (born 1892), 
journalist and author of books 
of adventure and outdoor life 
for boys; born Providence, R. I. 
(‘Longshanks’; ‘Red Plorse Hill’; 
‘T-Model Tommy’; ‘Boy with a 
Pack’). 

Meades Ranch, Kan., surveying sta- 
tion S-332 

Meadow beauty, or deergrass, a genus 
of wild flowers ( Rhexia ) of the 
melastoma family, with square or 
round stems, opposite narrowly 
oval leaves, and purple or yellow 
flowers with conspicuous protrud- 
ing stamens; found in bogs of 
North America. 

Meadow fescue, a perennial plant 
( Festuca elatior ) of the grass fam- 
ily, native to Eurasia but natural- 
ized in cooler parts of N. America; 
tall with flat leaves ; flower clusters, 
much-branched and nodding; used 
as hay and pasture crop. 
Meadowlark M-95, color plate B-138 
Meadow mouse, or field mouse M-293 
bird enemies B-122 
occasional migrations M-166 
Meadow musnroom, color plate 
M-306U— b 

Meadow-rue, or Thalietrum ( thd-lik 
trum), a genus of perennial plants 
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of the buttercup family, found 
chiefly in temperate regions. Erect- 
growing with finely-cut leaves, 
similar to maidenhair fern; flowers 
in feathery clusters, tiny, greenish 
white, purple, or yellow. 

Meadow saffron. See in Index Col- 
chicum 

Meadville, Pa., city 86 mi. n. of Pitts- 
burgh in agricultural and iron and 
steel manufacturing region ; rail- 
road shops; slide fasteners, rayon 
yarn, machinery; pop. 18,919; Alle- 
gheny College: map P-112 
Meagher, Thomas Francis (1823—67), 
Irish revolutionary leader and 
American soldier; one of founders 
of Irish Confederation; sentenced 
to life imprisonment for revolu- 
tionary efforts against England; 
escaped to New York City; during 
Civil War organized Irish brigade; 
attained rank of brigadier general; 
made secretary of Montana terri- 
tory at close of war. 

Mealies, South African name for In- 
dian corn. 

Meals H-373. See also in Index Cook- 
ing; Food 

Mealy bug, a scale parasite S-35 
method of extermination 1-90 
Mean, arithmetic, in statistics 
G-136/, g 

Meun'der, winding course of a river 
R-110, picture R-110 
Meun'der River, also Maeandcr, in 
Asia Minor, now called Menderes; 
famous for its many windings; 240 
mi. to its mouth at Miletus: map 
G-154 

Means, Florence Crannell (born 1891), 
author of books for girls, born 
Baldwinsville, N.Y. (‘Candle in the 
Mist'; ‘Shuttered Windows’ ; ‘Adella 
Mary in Old New Mexico’ ; ‘Shadow 
Over Wide Ruin’). 

Mean solar day D-21, T-94 
Mean solar time T-94 
Mean variation, in statistics 1-72 
Mcares, John (1756?— 1809), English 
navigator; explored coast of Alas- 
ka; sailed to China by way of Ha- 
waiian Islands 
Columbia River 0-246 
Mearne, Samuel and Charles, English 
bookbinders B-183 

Measles, a contagious disease com- 
mon among children G-78 
control, pictograph H-255 
“Measly beef” W-180n 
Measure (arithmetic), a method of 
division D-73, 74 

Measure, in music, the notes between 
two bars. The measure represents 
a unit of rhythm since each meas- 
ure has but one principal accent. 
‘Measure for Measure’, comedy by 
Shakespeare in which Angelo, dep- 
uty for Vincentio, duke of Vienna, 
plots against Claudio and Isabella. 
The duke, disguised as a friar, res- 
cues Isabella from Angelo’s in- 
trigue, saves her brother Claudio 
from execution, then, in his own 
character, weds Isabella and com- 
pels Angelo to marry his jilted 
sweetheart, Mariana 
chronology and rank S-100e- 
Measurements and tests. See in Index 
Achievement tests; Intelligence 
. tests 

‘Measure of the tithe’, in feudal sys- 
tem, picture F-30 

Measures W-66-9. See also in Index 
Weights and measures 
Measures of central tendency G-136 /— g 
Measuring, or mensuration, in math- 
ematics M-l 15-17 
Measuring devices, tools, T-112 


MECHANIZATION 

calorimeter B-272 
micrometer M-155 

pendulum, for force of gravity at 
sea, picture P-108 

Measuring worm, or cankerworm C-72 
Meat M-96-101, See also in Index 
Meat packing; Poultry 
Arctic regions A-278 
beef: cuts, pictures M-101; dried 
D-39 ; principal beef cattle 
C-104-5; standards C-106 
buffalo B-148, 150 
cooking C-351 

digestion of proteins P-356, D-68, 69 
food value F-145: calories, table 
F-144&,* compared to milk, chart 
M-172 

market in Tunis, picture F-142 
mutton S-106, picture S-105 
pork H-314-16 

preservation A-223: cold storage 
M-98, picture M-100; creosote for 
C-394 

Meath, county of n.e. Ireland, in 
Leinster Province; area 903 sq. mi.; 
pop. 61,000; originally a kingdom 
with greater territory, which exist- 
ed until 12th century. 

; Meat packing M- 96— 101 
I by-products M-97, H-315: buttons 

B-288 ; fats F-18-19; fertilizer 
F-27 ; gelatin G-25; glue G-107-8; 

| oleomargarine 0-221-3 

cold storage M-98, picture M-100: 

shipping methods R-67-8 
government inspection M-98, pic - 
.tures M-99, 100, 101 
| government restrictions T-146 
| slaughtering process M-97 

South American production: Argen- 
| tina A-2807;; Uruguay M-248 

stockyards, description M-96-7, pic- 
tures M-96-101, C-188 
j U.S. centers M-98, FI-316: Buffalo 
B-261; Chicago M-96, pictures 
! M-96-7, C-188; Cincinnati 0-212; 

Kansas City K-6; Omaha 0-225, 
pictures N-59; St. Paul S-ll 
Mea'tus, of ear, diagram E-127 
Meaux (mo), France, town on Marne 
River 20 mi. e. of Paris; pop. 14.- 
000; marked closest approach to 
Paris of Germans in 1st World 
War; farming and milling center. 
Mec'ca, or Mekka, holy city of Moham- 
medans, one of two capitals of 
Kingdom of Saudi Arabia, near 
Red Sea; pop. 85,000: M-103, A-237, 
map A-242, pictures M-102 
fairs F-4 

Mohammed M-213, picture M-215 
reforms of Ibn Saud A-241 
Mechanical drawing D-101— 3, D-99 
Mechanical engineering E-267, 268 
as vocation V-321: beginning 1-74/ 
principles and laws P-190-3, M-103-6 
Mechanical equivalent of heat P-194 
Mechan'ics, branch of physics dealing 
with force and motion and the 
mechanical properties of solid, 
liquid, and gaseous matter M-103— 6, 
P-190-3, Outline P-196 
arch principle A-249 
centrifugal force C-134 
Galileo’s contributions G-l-2 
gravitation G-142 
gyroscope G-191-2 
inventions 1-116 

Newton’s contributions N-110-2, 
G-140-3 

planetary motion K-15 
practical applications, Outline 1-78 
tools and machines T-108-12 
Meclian'icsville, village 7 mi. n.e. of 
Richmond, Ya., where Federals re- 
pulsed Confederates in bloody battle 
June 26, 1862; first of Seven Days' 
battles of Peninsular Campaign; 
also called Beaver Dam Creek. 
Mechanization, army A-307C, A-388, 
picture A-306 


ti=French u, German ii; gem, go; thin, then ; u=French nasal (Jean) ; s/t— French j (z in azure) ; K=German guttural ch 
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MECHA VIATOR 


Mecliaviutor, or auto-pilot, for air- 
planes A- 7 6, 78, pictures A-384, 

A-77 . 

gyroscopic principle G-191-2 
Mechelen (meic'e-len) , also Mechlin 
( mek'Un ), Belgium. &ee in Index 
Malines 

Mech'nikov, Elie. See in Index Metch- 
nikoff 

Mecklenburg- (mek'len-burK) , state in 
n. Germany, formed by union of 
Mecklenburg-Schwerin and Meck- 
lenburg-Strelitz in 1934; area 6197 
sq. mi.; pop. 805,000; grand duchies, 
became republics 1918; placed un- 
der absolute rule of governor 1933. 
Mecklenburg Declaration of Independ- 
ence N-159, F-92 

Mecop'tora, an order of insects con- 
sisting of the scorpion flies and 
their allies; winged members have 
four wings. 

Medaillo Militaire ( md-dd'yu me-le- 
ter '), French military medal D-32 
Medal for Merit, U.S. D-32 
Medal of Honor, U.S. Army, also called 
Congressional Medal D-31, color 
plate D-33 

Medal of Honor, U.S. Navy D-31, color 
plate D-33 

Medal play, in golf G-118 
Medals D-31-2, color plate D-33 
Medan, Sumatra, commercial city in 
n.e. part of island, pop. 75,000 : map 
A-332 c 

Mcdary, Marjorie (born 1890), author 
of children’s books, born Waukon, 
Iowa; ‘Prairie Anchorage’ and ‘Col- 
lege in Crinoline’ are pioneer 
stories; ‘Topgallant’ is story of a 
herring gull. 

Medea (me-cZe'd), in Greek mythology, 
enchantress who aided Argonauts 
A-282 

Medellin ( ma-del-yen') , one of chief 
cities of Colombia; gold and silver 
mining and manufacturing center, 
150 mi. n.w. of Bogota ; pop. 178,000 ; 
university, school of mines: C-306, 
map C-305 

Medes ( medz ), ancient Indo-European 
.people of Caspian region M-107 
conquer Nineveh N-146, B-8 
Persians and P-133-4 
warfare, methods A-307/ 

"Medfly.” See in Index Mediterranean 
fruit fly 

Medford, Mass., suburb 5 mi. n.w. of 
Boston on Mystic River, chiefly resi- 
dential; pop. 63,083; Tufts College; 
Craddock House (1634), one of the 
oldest buildings in U.S. which re- 
tains original form. 

Medford, Ore., city in s.w. about 22 
mi. from California line in rich 
fruit-growing and dairying coun- 
try; pop. 11.281; lumber, cement, 
and brick, canned goods, creamery 
products; tourist center: map 0-246 
Me'dia, ancient kingdom and country 
now included in n.w. Persia; home 
of Medes M-107 
Median, in statistics G-136fir 
Mediation, friendly intervention by a 
third party (or power when applied 
to international law) in effort to 
settle a dispute 
industrial L»-44c, A-247 
international A-246 
Medical Department, U.S. Army 
A- 30 7a— b, U-224 
insignia, picture U-178 
Medici ( med'i-chi, Italian md'de-che) , 
famous Florentine family M-107, 
F-1Q8. For individual members see 
in Index under Christian names, as 
Catherine de’ Medici 
Palazzo Vecchio 1-169, pictures 
1-169, 1-171 


Fact-Index 


Savonarola opposes S-33 
Medicinal leech L-93 
Medicine, god of, Aesculapius II-370 
Medicine and surgery M-108— 109. Out- 
line P-207-9. See also in Index 
Anatomy; Disease; Hygiene ; 
Physiology 
anesthetics A-196-7 
bibliography P-209 
biometry used in B- 11 8-9 
Chinese knowledge C-221 / 
early history of M-109, A-191 
American Indians 1-64 
Arab contributions E-171, M-216 
curious remedies: gems G-26; leech 
L-92; skinks L-171 
first medical treatise E-206 
group and industrial medicine C-344 
hospitals H-345 
hygiene FI-370-6 

malaria and yellow fever research 
M-266-70, S-42-3, P-46 
motion pictures used in M-274, 276 
Nobel prize winners N-147 
nursing and first aid N-186, F-62-6 
prevention of disease, pictograph 
H- 255: antiseptics A-222-3; 

Health Department work FI-254—7 ; 
mental hygiene M-118; vaccination 
V-267, A-223-4 

schools and research: Austria A-379; 
degrees U-257; first in U.S. E-182; 
foundations P-161-2, R-122; Liv- 
erpool L-166 

socialized medicine S-179 
treatment of disease 
drugs and narcotics D-114, N-12, 
list P-208 

endocrine therapy G-99-100 
heliotherapy R-15, picture H-371 
hypnotism FI-378 
psychoanalysis P-362 
radium R-34 
serum therapy A-223-4 
ultra-violet rays U-177, R-15 
various schools M-109: osteopathy 
0-253 

vocational guidance V-322-3, M-109 
X-rays used in N-200, picture X-199 
Medicine Bow Mountains, a range of 
the Rockies in Colorado and Wyo- 
ming; highest point 12,005 ft.: 
maps C-310, W-194 
Medicine Hat, Alberta, industrial and 
agricultural center in s.e. on South 
Saskatchewan River; pop. 9592; 
flour-milling and coal-mining in- 
terests: map C-505 
natural gas A-110 

Medicine man, among savage tribes, 
one who professes to cure disease 
by sorcery M-109, M-32, 32a 
African witch doctor, pictures M-30, 
32 

North American Indians F-10: initi- 
ation, picture 1-65; method of 
cure 1-64 

use of picture writing 1-63 
Medieval period. See in Index Mid- 
dle Ages 

Medill, Joseph (1823-99), American 
journalist, born New Brunswick,, 
Canada; chief owner and edi- 
tor, Chicago Tribune , which under 
his direction grew into important 
and influential paper; ardent sup- 
porter of anti-slavery movement; 
mayor of Chicago 1871—3. 

Medina ( me-de’nd ), Jose Toribio 
(1852-1930), Chilean writer L-67i, u 
Medina (me-di'nd) , holy city in cent. 
Hejaz, Saudi Arabia, 110 mi. e. 
of Red Sea; much visited by Mo- 
hammedan pilgrims; pop. 20,000: 
map A-242 

Ibn Saud conquers A-240 
Mohammed at M-213-14 
Medina Sidonia {ma-de'na se-dd’nya ) , 
Don Alonso Perez de Guzman, 7th 
Duke of (1550—1615), Spanish ad- 
miral; made commander of the 


MEEKER, EZRA 


Spanish Armada by Philip II be- 
cause of his noble rank; his lack 
of naval training and ability were 
factors in bringing about defeat of 
Armada by English in 1588. 
Mediotar'sal arch, or transverse areh, 
of the foot F-148 

‘Meditations’, work by Marcus Aure- 
lius M-63 

Mediterra'nean climate C-2706 
Mediterranean fever, or Malta fever, a 
fever of bacterial origin ; occurs 
chiefly in Mediterranean region, 
occasionally in tropical America. 
Mediterranean fruit fly, or “medfly,” 
a destructive insect ( Ceratitis 
capitata ) ; attacks fruit, nuts, and 
vegetables ; yellow, black, and white 
markings: F-129 
Florida’s fight against 1-90 
Mediterranean race R-10 
Aegean civilization A-26-7 
Cro-Magnon cave men C-118 
Gaul F-180 
Italy 1-162 
Malta M-43 

racial affinity, diagram R-9b 
Rome R-128 
Sardinia S-28 

Mediterranean Sea, between Europe 
and Africa; 1,145,000 sq mi.: 
M-109— 110, E-316, maps A-42 a, b, 
B-18. See also Ocean, table 
Adriatic A-22 
Aegean civilization A-25-7 
climate E-316: rainfall maps A-425, 
E-318a 

commerce M-110 

ancient T-121-2: Phoenicians 
P-173-4 

trade routes 0-321-2 
fisheries M-110: coral C-364, M-110; 
cuttlefish C-416; octopus C-417; 
sardine S-28 
Gibraltar G-86 
Greek civilization G-153 
Greek colonies G-156 
Mediterranean wheat, in U. S. A-53 
Me'dium, in spiritualism S-259 
Medjidie (me-je’di-e) , a Turkish sil- 
ver coin worth 20 piasters or a later 
. gold coin worth 100 piasters. 
Mcd'lar, a tree ( Mespilus germanica) 
of the rose family; a native of s. 
Europe and w. Asia; fruit resembles 
a small apple and is good to eat 
only after it has begun to decay. 
Medul'Ia oblongra'ta, part of spinal 
cord just below the brain B-219, 
1 ncture B-220 

function : breathing regulated by 
R-63, B-221 

Medusa (me-du'sa) , in Greek mythol- 
ogy, one of the Gorgons P-127-8, 
picture S-58 

Pegasus sprung from P-100 
Medusa, or jelly-fish J-209— 10 
example of primitive nervous system, 
pictograph N-64a 

Medway, navigable river in s.e. Eng- 
land, joining Thames at Sheernes 
near mouth; length 60 mi. 

Mee, Arthur (born 1875), English ed- 
itor and author; editor My Maga- 
zine, The Children’s Neiospaper, 
‘Plarmsworth’s Self-E ducato r\ 
‘Harmsworth’s History of the 
World’, ‘B o o k of Knowledge’, 
‘Harmsworth’s Popular Science’ ; 
author Tetters to Boys’, ‘Letters to 
Girls’. For list of articles in this 
work by Arthur Mee see in Index 
Little Talks on Great Things 
Meeker, Ezra (1830-1928), American 
pioneer and author, born Hunts- 
ville, O. ; drove ox-team over Ore- 
gon Trail to Northwest 1852; re- 
turned with ox-team at age of 76; 
for 50 years a farmer in Washing- 
ton (‘Ox-Team Days’). 
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Meer, Jan van der. See in Index Ver- 
meer 

Meerschaum ( mer'shgm), a clay-like 
mineral used chiefly for pipes M-110 
chemical composition M-184 
Meerut ( mer'iit ), town in n, India 35 
mi. n.e. of Delhi; pop. 135.000; cot- 
ton trade; here Sepoy mutiny first 
broke out (1857) : map A-332 c 
Megacycle, a million cycles. 
Meg'adyne, physical unit, one million 
dynes. 

Megaera (me-ge'rd) , in Greek my- 
thology, one of Furies F-218 
Megaliths, huge blocks of rough-hewn 
stone used by early peoples in 
building M-48 

Stonehenge S-293, picture M-48 
Megalopolis (meg-d-lop'o-lis) , an- 
cient Greek walled city in Pelo- 
ponnesus; founded by Epaminon- 
das (370 b.c. ) as capital of Ar- 
cadian confederacy; sacked by 
Spartans (222 b.c.). 

Meg'alosaur, an extinct reptile A-206 
Meg'aplione, how it increases sound 
S-196 

Greek device for actors T-76 
Meg'upodes, or mound birds, family 
of Australian birds that do not 
brood their eggs E-192 
Mega r a (meg'd-rd), in Greek mythol- 
ogy, first wife of Hercules, whom he 
gave to his friend Iolaus, when he 
wished to marry the daughter of 
King Eurytus. 

Megara, capital of Megaris, small dis- 
trict of ancient Greece w. of Attica; 
founded many colonies 
Athenians take Salamis from S-192 
Mege-Mouries ( mezh mor-e'), Hippo- 
lyte, French chemist, inventor of 
oleomargarine 0-221 
Megiddo (me-gid'd), ancient, fortified 
city in Palestine on border of plain 
of Esdraelon ; mentioned in Amarna 
letters and frequently in the Bible; 
said to be origin of word, Armaged- 
don; original walls built before 
2000 b.c. ; scene of famous battle 
(1479) in which Thutmose III of 
Egypt defeated confederated kings 
of Syria and Mesopotamia. 

Meg Merrilies, old gipsy woman in 
Scott’s ‘Guy Mannering' S-50 
Meliadia (md-ha'de-a) , town in s.w. 
Rumania, famous for Hercules 
baths, known to Romans. 
Meharistes, French camel police of 
Sahara Desert A-34 
Bleliemet Ali ( md'he-met d'le) (Mo- 
hammed Ali) (1769-1849), viceroy 
of Egypt ; massacred Mamelukes 
(1811) ; conquered Syria, but was 
compelled by European powers to 
give it up in 1841; did much to de- 
velop Egypt: E-200 
Meiglien (me'en) , Arthur (born 1874), 
Canadian statesman, born Ander- 
son, Ontario; premier (1920-21, 
1926). 

Meigs (megz), Cornelia Lyndo (born 
1884), American author, born Rock 
Island, 111.; writer of fantastic and 
historical adventure stories for 
young people ‘Covered Bridge’; 
‘Trade Wind’; ‘The Wonderful 
Locomotive’ ; ‘Clearing Weather’ ; 
‘The Crooked Apple Tree’ ; ‘In- 
vincible Louisa’, awarded Newbery 
medal 1934). 

Meikle (mek'l), Andrew (1719-1811), 
Scottish inventor of threshing ma- 
chine T-86 

Meiklejohn ( mik'l-jdn ), Alexander 
(born 1872), American educator, 
born England; professor of philos- 
ophy and dean, Brown University 
1901-12; president Amherst College 


1912-24; professor philosophy and 
director of experimental college, 
University of Wisconsin, 1926-38. 
Meilhac (me-ydk’) , Henri (1831-97), 
French dramatist, born Paris; col- 
laborated with Ludovic Halevy on 
operettas, farces, and comedies 
about the foibles of Parisian so- 
ciety; music for the operettas was 
composed by Offenbach (‘La Belle 
Hel&ne’; ‘La Grande Duchesse’ ; 
‘Barbe Bleu’). 

Meinesz, F. A. V., Dutch scientist, in- 
ventor of special pendulum, picture 
P-108 

‘Mein Kampf’, by Adolf Hitler, first 
published 1925; several revised edi- 
tions; translated into many lan- 
guages, including Chinese; total cir- 
culation in millions: H-311, W-178& 
Meiosis (mi-6' sis) , a figure of speech 
F-33 

Meiosis, or reduction division, in 
biology, a type of cell division, pic- 
tograph H-283& 

Meirelles (md-rd’lis), Victor (Victor 
Meirelles de Lima) (1832-1903), 
Brazilian painter; famous for his- 
torical canvases and panoramas of 
Rio de Janeiro. 

Meissen (mi'sen) , Germany, town in 
Saxony on Elbe River 15 mi. n.w. 
of Dresden; pop. 45,000; 13th cen- 
tury cathedral: picture G-72 
Dresden china P-332, picture P-335 
Meissonier (me-son-yd') , Jean Louis 
Ernest (1815-91), French painter; 
highly realistic historical, military, 
and genre subjects; one of best 
miniature painters in France; ex- 
ceptional attention to details 
(‘Friedland 1807’; ‘Les Cuirassiers’; 
‘Napoleon III at Solferino'). 

Meister Dill, or Till. See in Index 
Riemenschneider, Tilman 
Meistersinger (mis’ ter -zxng-er) , “mas- 
ter singer” M-310 

‘Meistersinger von Niirnberg, Die' (de 
mis'ter-zing-er fon niirn'berK) , op- 
era by Wagner 0-232, W-l 
Mekka. See in Index Mecca 
Mek'nes (mek’nes) , or Mekinez, town 
in n. Morocco, about midway on 
railway between Fez and Rabat; 
pop. 75,000; walled “old” town has 
Sultan’s summer palace and Mulai 
Ismail mosque; new town a trade 
center: map A-42 a 

Mekong ( ma-kong ') River, in s.e. 
Asia; rises in Tibet, flows 2600 mi. 
into China Sea; forms greater part 
of boundary between Thailand 
and French Indo-China; also called 
Cambodia River: map A-332 c 
Melac'onite, a blackish ore of copper 
occurring in Lake Superior district 
and Mississippi valley; known 
chemically as cupric oxide: C-361 
Melanehtlion (mc-langk'thon) , Philipp 
(1497—1560), German religious re- 
former, friend and ally of Luther, 
and through his broad-minded tol- 
erance, learning and clear thought, 
the peacemaker and scribe of the 
Protestant Reformation: R-65 
Melanesia, division of Pacific Islands 
P-3-4, map P-10 b-c 
Melanesian race, or Papuan race P-4 
East Indies E-142b-c 
New Guinea N-84 
racial affinity, diagram R-9 b 
Mel'anism, an excess of black pigment 
in the skin or in plumage or pelage ; 
opposite of, and less frequent than, 
albinism. 

Melba, Nellie (Nellie Porter Mitchell) 
(1859-1931), world-famous Aus- 
tralian prima donna; debut at age 
of six at Melbourne, city from 
which she took her name; excep- 


tionally pure and flexible coloratura 
| soprano voice; fascinating person- 
ality (Lucia; Gilda in 'Rigoletto'; 
Elsa in ‘Lohengrin’; Michaela in 
‘Carmen’; Marguerite in ‘Faust’) 
as Marguerite, picture 0-232 
Melbourne (meVburn), William Lamb, 
Viscount (1799—1848), • English 
statesman, premier 1834, 1835-41, 
Queen Victoria’s first guide and 
mentor in statecraft: V-295, 296 
quoted on Macaulay M-2 
Melbourne, cap. of Victoria, Australia; 
pop. 1,000,000: M-110— 11, A-374, 

maps A-372aj b , pictures M-lll, 
A-370 

Mel cher, Frederic G. (born 1879), 
editor, born Malden, Mass.; co- 
editor The Publishers ’ Weekly afte,r 
1918; president R. R. Bowker Co.; 
established Newbery and Caldecott 
awards. 

Melchers (mel'kerz) , Gari (1860- 
1932), genre, mural, and portrait 
painter, born Detroit; lived most of 
life in Europe; interpreter of 
motherhood (^Mother and Child’; 
‘The Sermon'; ‘The Pilots’) : P-29 
pioneer woman, picture P-221& 
Melchett, Alfred Moritz Mond, first 
Baron (1868-1930), British politi- 
cian and business man; minister of 
health; chairman, Economic Board 
for Palestine. 

Melchior (meVki-or) , one of the Wise 
Men of the East. See in Index Magi 
Melchior, Lauritz (born 1890), Danish 
tenor; debut with Copenhagen 
Royal Opera, 1913; famous for his 
Wagnerian roles at Bayreuth Fes- 
tival and with Metropolitan Opera, 
New York City. 

Melcliisedek (mel-kiz'e-dek) , in Bible, 
king of Salem and priest of God, 
who blessed Abraham (Gen. xiv, 
18). Jesus is called a priest “after 
the order of Melchisedek” (Heb. vii, 
1 - 21 ). 

Meleager (mel-e-d'ger) , Greek writer 
and collector of epigrams; compiled, 
about 60 b.c., a collection of his own 
and others’ writings to form the 
first ‘Greek Anthology'. 

Meleager, in Greek mythology, a fa- 
mous hero, son of Oeneus, the Caly- 
donian king; took part in the 
expedition of the Argonauts; killed 
the giant boar of Calydon. 
Melegnano (md-ldn-ya'no) , Italy. See 
in Index Marignano 
Meleguetta pepper, or grains of para- 
dise, a spice made from the seeds 
of plants of genus Amomum. 
Melibeus and Prudence, in ‘Canterbury • 
Tales’ C-161 

Mclilla (md-leVyd) , Spanish fortified 
station and penal settlement on n. 
coast of Morocco; pop. 62,000. 
Melilo'tus, scientific name of sweet 
clover C-281, 282 

Melinite, a high shell explosive, chiefly 
picric acid. 

Molipo'nes, stingless social bees B-77 
Melisande (md-le-zdiuV ) . See in In- 
dex ‘Pell6as et Mdlisande' 

Melissa. See in Index Balm 
Mellette, Arthur Calvin (1842—96), 
American politician, born Henry 
County, Ind. ; as member Indiana 
state legislature, 1871, credited with 
laying foundations of township 
school system; last territorial gov- 
ernor of Dakota appointed 1889 ; 
first governor of South Dakota. 
Mellon, Andrew William (1855—1937), 
American financier, born Pitts- 
burgh, Pa.; prominent in industrial 
development of Pittsburgh; with 
brother founded Mellon Institute of 
Industrial Research; as secretary 
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MELLON, RICHARD 


of treasury under Presidents Hard- 
ing, Coolidge, and Hoover had part 
in funding of war debts and man- 
agement of national debt; United 
States ambassador to England 
1932-33; in 1937 presented $50,- 
000,000 art collection to the United 
States. See in Index National Gal- 
lery of Art 

Mellon, Richard Beatty (1858—1933), 
American banker, born Pittsburgh, 
Pa.; brother of Andrew Mellon; 
president. Mellon National Bank. 
Mellon Institute of Industrial Re- 
search, founded at University of 
Pittsburgh by Andrew W. Mellon 
and his brother to make scientific 
"esearcli available to industry. 
Melo'deon, an American reed-organ; 
its reeds are sounded by an inward 
air current produced by exhaust 
bellows; about 1850 supplanted the 
English harmonium, whose reeds 
are sounded by an outward current 
from compression bellows: 0-250, 
picture. M-322 

Melodic scale, in music S-198 
Melodrama, from two Greek words 
meaning song and drama; original- 
ly a dramatic composition with 
musical accompaniment; later a 
popular, sensational play with ex- 
travagant situations and conven- 
tionalized heroes and villains. 
Melody, in music M-319 
Melon M-lll-2 
when and how to plant G-13 
Meloria, battle of (1284) P-223 
Melos ( me'los ), formerly Milo, moun- 
tainous Greek island 75 mi. e. of s. 
Greece ; 52 sq. mi. ; exports sulphur, 
manganese; Venus of Milo found 
here in 1820: map B-18 
Melos, Venus of, statue A-227, G-166, 
E-328, pictures E-333, A-227 
Melozzo da Forli (md-l6t'so dd fdr-le ') 
(1438-1494), Italian artist of early 
Umbrian school; one of first to cre- 
ate illusion of unbounded space 
(vault of Santi Apostoli in Rome). 
Melpomene (mel-pom'e-ne) , in Greek 
mythology, one of the Muses M-305, 
picture A-228 

Melrose, Mass., residential suburb 8 
mi. n. of Boston; pop. 25,333; 
Boston baked beans; settled 1632. 
Melrose Abbey, Scotland, in town of 
Melrose, 32 mi. s.e. of Edinburgh: 
picture M-232 

heart of Bruce buried at B-252 
Melrose Park, residential and indus- 
trial suburb of Chicago ; pop. 
10,933; railroad shops; steel man- 
ufactures; airplane engines. 

Melting point, of solids P-193, 194, 
W-43, P-194, table P-194 
"low melting point” alloys A-132 
metals M-122 
platinum P-246 
sulphur S-323 
tungsten T-150 

"Melting pot," why U. S. is so called 
U-181, A-161 

Melton, a thick, smooth, heavy woolen 
fabric used for overcoats; named 
from Melton-Mowbray, a fox-hunt- 
ing resort in England. 

Melun ( mu-luh' ) , Prance, manufac- 
turing and railroad center on island 
and on both banks of Seine River 28 
mi. s.e. of Paris, pop. 18,000. 
Melusina (mel-u-se'na) , or Melusine 
(md-lu-zen') , in French legend, a 
beautiful fairy who was changed 
every Saturday into a fish or ser- 
pent from the waist down; upon 
being observed in this form she 
disappeared and wandered thence- 
forward as a ghost, 

Melville, George W. (1841-1912), 


American admiral, scientist, and 
polar explorer; member of Jean- 
nette polar expedition (commanded 
by De Long) and commander .of 
survivors; member of Greely relief 
expedition; engineer-in-chief of the 
Navy 1887-1903. 

Melville, Herman (1819-91), American 
author, born New York City; went 
to sea at 18; after seven years (in- 
cluding two years on Pacific whal- 
ing vessel) returned to New York 
and was in turn school teacher, 
farmer, and customs inspector, 
writing in spare time (‘Typee’ and 
'Omoo', earliest and among the best 
tales of the South Seas ; ‘Moby Dick, 
or the White Whale* ; ‘White 
Jacket', which effected abolition of 
floggjng in U.S. Navy) : A-179 
illustration of ‘Moby Dick', pictures 
W-77, H-313 

Melville Island, Australia, off center of 
n. shore; 2400 sq. mi.; densely 
wooded, especially with eucalyptus 
trees: map A-372a 

Melville Island, uninhabited Canadian 
island of Arctic regions n. of Vic- 
toria Island; 20,000 sq. mi.: maps 
C-50Z), N-150b 

Melville Peninsula, Canada, 400 mi. n. 
of Hudson Bay between Gulf of 
Boothia and Foxe Channel; 25,000 
sq. mi. : map C-50c 

Membrane, a thin layer of tissue in 
an animal body. Fibrous membrane, 
with parallel fibers, provides at- 
tachments or support. Serous mem- 
brane, with smooth surface, lines 
or covers organs to prevent bind- 
ing and friction. Mucous membrane 
lines organs directly or indirectly 
open to the air; its glands and 
cells secrete a protective and lubri- 
cating fluid, the mucus. 

Memel ( md'mel ) Territory, n.e. border 
of East Prussia, along Niemen 
River to Baltic Sea; area 1099 sq. 
ini.; pop. 152,000; chief city, Memel, 
fortified Baltic port; pop. 38,545. 
Territory taken from Germany by 
Peace Conference, 1919; given to 
Lithuania, 1924, as outlet to sea; 
ceded to Germany, 1939, with free 
port zone for Lithuania. 

Memel River. See in Index Niemen 
River 

Mem'ling, or Memlinc, Hans (1430?— 
94), Flemish painter of portraits 
and religious subjects which he ren- 
dered with exquisite color and 
modeling and lifelike expression 
(paintings for shrine of St. Ursula 
at Bruges, Belgium; ‘Marriage of 
St. Catharine’; ‘Christ, the Light of 
the World’). 

Mem'on, in Greek mythology, son of 
Eos and king of Ethiopians M-112 

Memnon, Colossi of M-112, E-208, pic- 
ture E-209 

‘Memorabil'ia’ of Xenophon X-197 

Memorial Day M-112, H-320-1 

Mem'ory M-113, P-360 
association M-113, P-360 
child, development in C-200 
hypnotism, effect of H-377-8 
learning, factor in L-79-82 
recall M-113: in writing W-186 
study, place in S-309-10 

Mem'phis, early capital of Egypt at 
apex of Nile delta s. of Cairo, now 
in ruins E-203, maps B-8, E-197 

Memphis, Tenn., largest city of state; 
pop. 292,942: M-114, map T-46, pic- 
ture T-45 

La Salle builds fort T-48 

Me m phrema go g ( mem-fre-md’ gog ) , 

Lake, in s. of Quebec province, Can- 
ada, and n. Vermont; 1 to 4 mi. 
wide and 30 mi. long: map N-86 


MENDOZA, ANTONIO DE 


I Menai (men't) Strait, narrow channel 
(spanned by bridge) separating 
island of Anglesey from Wales. 
Menam ( md-ndm ') River, chief river 
of Thailand, flowing s. from Burma 
750 mi. and entering Gulf of Siam 
by several mouths: T-73a 
Menan'der (342-291? B.C.), Greek 

dramatist D-93 

Mcnangkabau, the most advanced of 
Malay peoples, living in mountains 
of central Sumatra; believed to be 
first conquerors of island: F-ll 
Menard ( md-ndr '), Rene (1605-61), 
Jesuit missionary in upper Great 
Lakes region; born Paris, France; 
suffered brutal treatment by Iro- 
quois and Ottawa; lost life when 
going to aid starving, fugitive 
Hurons in Wisconsin near Lake 
Superior border: G-150a 
Mennsha, Wis., city on Lake Winne- 
bago, 5 mi. s. of Appleton; pop. 
10,481; woodenware, printing and 
publishing, paper: map W-124 
Men-at-arms, medieval soldiers A-308 
Mencius (men’shus) , or Meng-tse 
( 372 ?— 299 ? b.c.), Chinese philos- 
opher and follower of Confucius; 
taught that man is by nature good, 
that government should exist for 
the people, that war is unjust and 
unnecessary (‘Works’) 

‘Four Books’ C-221< / 

Menck'en, Henry Louis (born 1880), 
American editor, critic, and essay- 
ist, born Baltimore; became jour- 
nalist at 19 ; outstanding for sharp, 
satirical criticisms of American cus- 
toms and ideals; editor of The 
Smart Set 1914-23, and of The 
American Mercury 1924-33 (‘Prej- 
udices’; ‘In Defense of Women'; 
‘The American Language'; ‘Trea- 
tise on the Gods’) : A-183 
Men'del, Gregor (1822—84), Austrian 
priest and biologist, abbot of 
Briinn; discoverer of ‘‘Mendel’s 
law” of heredity: H-284, B-115, pic - 
to graphs H-283a-2> 

Mendel, Lafayette B. (1872-1935), 
chemist and biologist, born Delhi, 
N. Y. ; pioneer in vitamin research. 
Mendeleeff ( mend-ye-ld'ef ), Dmitri 
Ivanovitcli (1834-1907), Russian 
chemist, picture C-169 
periodic law of chemical elements 
C-167Z;, chart C-168 
Mendel’s law of heredity H-284, B-115, 
2 dictographs H-283 a-b 
Mendelssohn (Mendelssohn-Bartholdy) 
(men'del-son bdr-tdV-de) , Felix 
(1809-47), German musician and 
composer M-114, M-314 
Mendolssohn, Moses (1729—86), Ger- 
man (Jewish) philosopher, original 
of Lessing’s ‘Nathan the Wise’, and 
grandfather of the musician Felix 
Mendelssohn: J-217 
Menderes (men'der-ez) River. See in 
Index Meander 

Mendes ( mdh-des ’), Catulle (1841— 
1909), French poet and novelist, one 
of Parnassian group; a versatile 
and accomplished writer (‘Histoires 
d’amour’; ‘Le roi vierge’, novel). 
Mendicant Orders, monastic societies 
depending upon alms for support 
M-234 

.Mending, of clothing S-90-1 
Men dip Hills, England, range 6 mi. 
wide and 20 mi. long in w. Somer- 
setshire; highest point 1067 ft.; 
stalactite caves; Roman remains. 
Mendoza (man-do' sti), Antonio de 
(1485-1552), Spanish administra- 
tor; first viceroy of New Spain, or 
Mexico; later viceroy of Peru: 
S-221 
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MENDOZA, DON PEDRO DE 

Mendoza, Don Pedro do (1487 7-1537), 
Spanish captain, colonizer of Plata 
River region in Argentina. 

Mendoza, Argentina, capital of prov- 
ince of Mendoza, at foot of the 
Andes, 600 mi. n.w. of Buenos 
Aires; chief center for trade with 
Chile; grape, fruit, and wine in- 
dustries; pop. over 80,000; 10,000 
lives lost in earthquake of 1861: 
maps A-279, S-208c 
Menelaus (men-e-la'us) , in Greek my- 
thology, king of Sparta, brother of 
Agamemnon and husband of Helen 
tricked by Proteus P-356 
war against Troy T-142, 144 
Men'elik II (1844-1913), emperor of 
Ethiopia, 1889-1909; able and en- 
lightened ruler; forced recognition 
of Ethiopian independence from 
European powers 
war with Italy E-309 
Menendez do Aviles (md-nen'ddth 
da d-ve-lds '), Pedro (1519-74), 
Spanish explorer 

Florida coast explored, map F-lll 
Fort Caroline captured by F-110 
St. Augustine founded by S-6 
Menes (me'nez) , first of historical 
kings of Egypt; united Upper and I 
Lower Egypt: E-203 
Mengelberg (meng'el-berK) , Willem 
(born 1871), Dutch orchestral con- 
ductor, born Utrecht, conductor 
Concertgebouw Orchestra, Amster- j 
dam, one of finest orchestras in i 
Europe, and of New York Philhar- 
monic Orchestra. 

Meng-tsc. See in Index Mencius 
Menha'den, or pogy, an oily fish of the 
herring family H-287, F-82 
young sold as sardines S-28 
Menhirs (men' her z) , prehistoric mon- 
uments S-293 

Meniscus, curved surface of liquid 
formed by capillarity, picture W-45 
Monkaura (men-kg'rci) . See in Index j 
Myceri'nus 

Menken, Adah Isaacs (1835-68), | 
American actress, born New Or- 
leans, La,; began career as ballet 
dancer; won fame as Mazeppa in 
play based on Byron’s poem. 

Men'lo Park, N.J., village 14 mi. s.w. 
of Newark, site of Edison’s labora- 
tory E-161 

Menninger, Karl Augustus (born 
1893), psychiatrist and writer, 
born Topeka, Kan. ; assistant in 
neuropathology, Harvard, 1918-20; 
psychiatrist at Menninger (Neuro- 
psychiatric) Clinic, Topeka, Kan. 
(‘The, Human Mind’; ‘Man Against- 
Himself’). 

Men'nonites, Protestant denomination 
growing out of Anabaptist move- 
ment in 16th century; opposed to 
oath-taking, military service, and 
theological learning; hold to sim- 
plicity of life and worship and often 
live in separate communities; j 
named from Menno Simons, leader 
In Netherlands; membership in 
U. S. about 117,000 
buttons forbidden B-286 
Pennsylvania settlement P-116 
Men'no Si'mons (1496-1561), founder 
of later school of Anabaptists in 
Netherlands, from whom Mennon- 
ites took their name. 

Menoher, Charles Thomas (1862—1930), 
major general, U.S. Army, retired 
1926; commanded 42d (Rainbow) 
Division in 1st World War; director 
U.S. Army Air Service 1919-21. 
Menominee, Mich., city on Green Bay 
opposite Marinette, Wis., at mouth 
of Menominee River; pop. 10,230; 
lumber, furniture, baby carriages: 
map M-153 
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Menominee (me-ndm'i-ne) Indians, an 
Algonquian tribe of North Ameri- 
can Indians formerly living about 
the Menominee River in upper 
Michigan and n. Wisconsin but now 
on a reservation near Green Bay, 
Wis. The name means “wild rice 
men’’ and refers to what was for- 
merly their chief food 
houses 1-59 

Menominee River, formed by union of 
Michigamie and Bois Brul6 rivers 
on boundary between Wisconsin 
and upper Michigan; flows s.e. 125 
mi. to Green Bay: map M-153 
Menshiviki (men-shxv-e-ke') , minor- 
ity of Russian Social Democrats, 
opposed to Bolshevism B-170 
Mensuration, or measuring, in mathe- 
matics M-115— 7 
Mental deficiency M-117— 18 
heredity M-118, H-283-6 
measured by intelligence tests 1-96-7 
Mental hygiene M-118 
emotional control E-262 
Mental tests 1-96-7, P-362, C-201 
individual differences 1-71-3 
Mental therapy, or mind cure P-361, 
362, M-109 

hypnotism used in FI-378 
Mcn'tha, the genus of mint plants 
M-195-6 

Men'thol, or mint camphor, a crystal- 
line substance obtained from essen- 
tial oil of peppermint, used in mak- 
ing local applications for the relief 
of itching or pain. 

Mentone ( men-to'nd ), French Men- 
ton (mdh-toh') , town in s.e. France, 
on Mediterranean, about 14 mi. n.e. 
of Nice; pop. 22,000; protected on 
n. and w. by mountains, it is a 
favorite winter resort for invalids. 
Men'tor, in Greek mythology, friend 
of Odysseus and guardian of his 
son Telemachus; hence a wise 
counselor. 

Menuhin (men'u-in) , Yehudi (yu-ho'- 
di) (born 1916), violinist, born 
New York City; a child prodigy, 
made debut at 7 with San Francis- 
co Orchestra; afterward studied in 
Paris with Enesco; at 11 played 
Beethoven, Bach, and Brahms with 
Berlin Philharmonic Orchestra. 
Menzel (ment'sel) , Adolph von (1815- 
1905), German artist; famous for 
series of pictures, ‘The Life of 
Frederick the Great’, but best work 
found in many paintings of daily 
life; revived art of lithography and 
wood engraving and was one of the 
best illustrators of his day. 
Mephistoplieles (mef-xs-tof'e-lez) , an 
evil spirit, personification of the 
devil, in the Faust legends F-19-20, 
G-110, picture 0-230 
Meramec River, in s.e. Missouri ; flows 
n.e. to Mississippi near St. Louis: 
map M-208 

Merano (md-ran'd) , town in Bolzano 
province, Italian Tyrol, formerly in 
Austria; noted as health resort. 
Merauke (me-rou'ke) , Dutch New 
Guinea, capital and seaport on s. 
coast: pop. 2000; map E-143 
Mercantile system, or mercantile the- 
ory C-322-3, I-110c, A-159 
American colonies R-85, A-159 
Mercantini (mer-kdn-te'ne) , Luigi 
(1821-72), Italian poet, author of 
‘Garibaldi Hymn’. 

Mercator (mer-kd' ter) , Gerard (1512- 
94), Flemish geographer and map- 
maker; originated “Mercator’s pro- 
jection” of the globe. 

Mercator's projection M-59 
Merced, Calif., city 65 mi. s. e. of 
Stockton, in fruit-growing region ; 


MERCUROCHROME 

pop. 10,135; principal motor and rail 
gateway to Yosemite National Park; 
canned fruits, lumber: map C-28 
Merced River, rises in Sierra Nevadas 
in e. cent. California and flows 160 
mi. s.w. to Joaquin PJver 
Yosemite Valley Y-207 
Mer'cer, John, English inventor of 
mercerizing process M-118 
Mercerizing, process which gives silky 
finish to cotton M-118-19 
Mercersburg, Pa., borough in s. cent, 
part of state; pop. 1763; formerly 
seat of noted German Reformed 
church seminary; early home of 
President Buchanan. 

Mercer University, Baptist at Macon, 
Ga. ; founded 1833; liberal arts, law, 
commerce, education, Christianity, 
journalism; graduate school. 
Merchandise Mart, Chicago C-190, pic- 
ture C-189 

Merchant Adventurers, Company of 
R-76-7 

Merchant Fleet Corporation, estab- 
lished 1917 as Emergency Fleet 
Corporation ; transferred to U. S. 
Maritime Commission 1936. 

I Merchant gilds G-88 

trained apprentices E-172 
Merchant marine, commercial vessels 
as distinguished from the military 
marine, or navy 

international law 1-110: blockade 
B-157 ; embargo E-258; 1st World 
War W-167-8 

nations of the world S-129, picto- 
| graph S-128a 

| sailing vessels S-118, 120, pictures 
j S-125 

1 United States 

history S-129, 122, pictograph 

S-128 b: decline C-323 
modern types of ships S-128 
sailing vessels S-118, 120, pictures 
S-125 

Seamen’s Act S-129-30 
Shipping Board fosters U-231 
tonnage, pictograplis S-128 a, b 
World War, 1st W-170 
World War, 2d N-12tZ 
Merchant Marine Act of 1936, United 
States S-128 

Merchant Marine Distinguished Service 
Medal D-32 

‘Merchant of Venice', comedy by 
Shakespeare M-119 
chronology and rank S-lOOe 
quotations from M-119, S-100& 
Merchants Exchange, in early New 
York, picture U-240 
Merchants of the Staple, English com- 
mercial organization R-76— 7 
Merchant's tale, in ‘Canterbury Tales’ 
C-162 

Mercia (mer'shi-d) , an Anglo-Saxon 
kingdom in central England, 6th to 
9th centuries; in 8th century was 
most powerful of all the kingdoms. 
Mercier (mers-yd' ) , Desire Joseph, 
Cardinal (1851—1926), Belgian pre- 
late and patriot M-119 
Mercier, Honor e (1840—94), Canadian 
lawyer and statesman ; became 
leader of Liberal party 1S83 ; pre- 
mier and attorney general 1887; 
extremely popular in his native 
province of Quebec until 1891 when 
charges of corruption (of which he 
was acquitted) were brought 
against him in connection with rail- 
way subsidies. 

“Merciless Parliament,” of Richard 
II R-104 


Mercu'ric chloride, or bichloride of 
mercury M-120 

Mercurochrome, a penetrating anti- 
septic made by combining flour- 
escein, an aniline dye of strong 
penetrating power, with mercury, 
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which has great bactericidal prop- 
erties. 

Mercu'rous chloride (calomel) M-120 
Mer'cury, or Mercu'rius, in Roman my- 
thology, the messenger of the gods, 
and god of thieves and merchants; 
identified with Greek Hermes: 
H-286. See also in Index Hermes 
Odin identified with 0-202 
Mercury, a planet P-230, diagrams 
P-230, 231, table P-231 
eccentricity P-233 

orbital shift computed by Einstein 
E-213 

Mercury, or quicksilver, called in 
Latin and chemistry hydrargyrum, 
a fluid metallic element M-119-20, 
C-176, table C-168 
alloys M-120 

arc (Cooper-Hewitt) lamp E-234 
barometers B-49-50, picture B-48 
bichloride M-120, C-176: antidote 

P-64; poisoning P-274 
boiler, in steam plants S-284 
compensating pendulum P-109 
electrical unit of resistance fixed by 
E-222 

electric switch, picture A-386 
electrochemical activity E-239 
freezing and boiling points M-120 
fulminate, a high explosive E-347 
gold separated from ore by G-112, 
pic Here A-371 

mercuric and mercurous compounds 
distinguished C-176 
mineral forms M-182 
mirrors formerly employed M-199 
producing regions M-119-20: Ar- 
kansas A-295 ; Mexico M-141 
thermometers M-120, T-78 
turbine engine, new type S-284 
uses M-120 

vapor M-120: electric signs E-238; 
lamps R-15, Q-3, picture H-371; 
pumps, to create vacuum V-268 
weight M-119, 1-134 
Mercutio (mer-ku'shi-6) , in Shake- 
speare’s "Romeo and Juliet’, witty 
friend of Romeo. 

Mercy, Sisters of. See in Index Sisters 
of Mercy 

Mercyhurst College, at Erie, Pa.; 
Roman Catholic, for women, 
founded 1926; arts and sciences, 
commercial course, home economics. 
Mer'editli, George (1828—1909), Eng- 
lish novelist and poet, one of great 
masters of Victorian Age; ‘The 
Egoist', his masterpiece, analytical 
and subtle; ‘The Ordeal of Richard 
Feverel’, easier reading, contain- 
ing some of his most beautiful pas- 
sages; ‘Diana of the Crossways’, 
his greatest popular success; ‘Ad- 
ventures of Harry Richmond’, a 
romantic novel: E-287, N-182 
quoted P-42 

Meredith, Owen. See in Index Lytton, 
Edward Robert, Earl of 
Meredith, Sir William Ralph (1840- 
1923), Canadian statesman and 
jurist; did notable work as legis- 
lator, particularly on workingmen's 
laws; served as senator, chief jus- 
tice of Ontario, chancellor of Uni- 
versity of Toronto. 

Meredith College, at Raleigh, N.C.; 
Baptist institution for women, 
founded 1891; arts and sciences, 
music. 

Meres ( merz ), Francis (1565-1647), 
English author and clergyman, born 
Lincolnshire; 1598 published ‘Pa- 
Iadis Tamia: Wit’s Treasury', a re- 
view of literary work from Chaucer 
to his own day 
praises Shakespeare S-96 
Merezlikovsky ( mer - esh - kofske), 
Dmitri Sergeievich (1865-1941), 


Russian author of historical novels; 
"Romance of Leonardo da Vinci’, 
one of a trilogy titled ‘Christ and 
Antichrist', dealing with struggle 
between Christianity and paganism. 
Merganser (mer-gan'ser) , sawbill, or 
sheldrake, a duck D-118 
foot, picture B-129 

Mergenthaler (mer'gcn-ta-ler') , Ott- 
mar (1854-99), German-American 
inventor of linotype L-149 
Merida ( md're-dd ), Carlos (born 
1893), artist, born Guatemala; re- 
moved to Mexico 1919 and became 
identified with Mexican modern art 
movement; called “representative 
of Mexican abstract painting”. 
Merida (md’re-thd) (ancient Augusta 
Emerita ), a town in s.w. Spain, 
important in Roman times and 
under Moors ; ruins include a stone- 
arched bridge crossing the Guadi- 
ana, a wall, triumphal arch, amphi- 
theater, and circus. 

Merida, capital of Yucatan, Mexico, 
23 mi. s. of its port, Progreso, on 
Gulf of Mexico ; pop. 120,000 ; center 
for manufacture and export of hene- 
quen: map M-133 

Merida, Cordillera de, branch of Andes 
Mts. in w. Venezuela V-275, maps 
V-276, S-2085 

Mer'iden, Conn., city 18 mi. n. of 
New Haven; pop. 39,494; noted for 
silver-plated ware; also manufac- 
tures electric fixtures, hardware, 
automobile accessories, decorated 
glass: map C-336 

Merid'ian, Miss., 2d city of state, 90 
mi. e. of Jackson in agricultural 
and lumbering region; pop. 35,481; 
cotton products, lumber; railroad 
shops: map M-200 

Meridian, an imaginary n. and s. line 
on earth's surface, passing through 
the poles L-70 
map-making M-58, 69 
Meridian, in astronomy, the vertical 
circle which passes through the 
poles of the celestial sphere and the 
zenith of any given place on the 
earth's surface. 

Merimee (md-re-md') , Prosper (1803— 
70), French novelist, historian and 
critic, great master of style (‘Chron- 
ique du regne de Charles IX' ; ‘Car- 
men’; ‘Colomba’; ‘Mateo Falcone'; 
‘Lettres & une inconnue') : F-197 
Merino, a breed of sheep S-105-6, 
A-53, picture S-105 
wool W-140, S-106 
Merit, Legion of, U. S. D-32 
Merit, Medal for, U. S. D-32 
Merit, Order for, Germany D-32 
Merit, Order of, England D-35 
Meriwether Lewis National Monument, 
Tenn. N-22 b 

Merlin, legendary bard, magician, and 
counselor of Arthurian romance ; 
born of a human mother and a spirit 
father, from whom he inherited his 
supernatural abilities; aided kings 
of Britain, especially Arthur, by 
means of his magic art; through 
the treachery of Viviane, the Lady 
of the Lake, to whom he taught his 
magic, he disappeared and lived in 
an enchanted tower in the forest 
of Br§c61iande: A-315, R-15 9 
Mer'maid M-120 
Mermaids’ purses S-154 
Mermaid Tavern, famous old London 
tavern J-227, S-96 
Mer'man M-120 

Merope (mer'd-pe), daughter of Atlas 
and wife of Sisyphus of Corinth; 
she is represented as the seventh 
and least visible of the stars of the 
Pleiades because she was ashamed 
of having married a mortal. 


Merovingians ( mer-d-vin' gi-anz ) , 
Frankish royal line, founded by 
Clovis (ruled 496-752 A.D. ) F-180 
Merriam, Clinton Hart (1855—1942), 
American naturalist, born New 
York City; chief of U.S. Biological 
Survey 1885-1910; author of books 
on natural history, Indians and In- 
dian legends. 

Morriain, John Campbell (born 1869), 
American paleontologist, born Hop- 
kinton, Iowa; professor University 
of California; president Carnegie 
Institution, Washington, D. C. 
1920-38 (‘The Living Past’). 
Mor'rick, Leonard (1864—1939), Eng- 
lish writer, best known for novels 
and short stories ; also wrote plays ; 
has charm, humor, and keen ob- 
servation ("Conrad in Quest of His 
Youth’; ‘Cynthia’; ‘The Actor-Man- 
ager’ ; ‘The Man Who Understood 
Women’; ‘The Little Dog 
Laughed') . 

Merrilies (mer’i-lez) , Meg, a gipsy 
woman in Scott’s ‘Guy Manner ing’ 
who helped young Harry Bertram, 
kidnaped in childhood, to regain 
his rightful property. 

‘Mer'rimac’, Confederate ironclad 
warship in Civil War M-224-5 
Merrimack River, rises in White 
Mountains of New Plampshire and 
flows s. through Massachusetts 
into Atlantic at Newburyport: 
maps N-86, M-82 

water-power N-86 : Lawrence 
L-75-6; Lowell L-210 
Mer'ritt, Wesley (1836-1910), Ameri- 
can soldier, graduated from West 
Point I860, distinguished himself 
as cavalry commander in Shenan- 
doah valley and in Richmond cam- 
paigns, and rose to rank of major 
general of volunteers; May 1898 
commanded U.S. troops in Philip- 
pines and was first military gov- 
ernor of the islands; retired 1900. 
Merritt, William Hamilton (1793- 
1862), Canadian statesman, born 
Bedford, N. Y.; founded St. 
Catharines, Ont., and promoted 
building of Welland Ship Canal; 
president of Executive Council of 
Canada 1848-50. 

Merritt, Lake, Calif., situated in the 
' center of Oakland, and connected 
by narrow inlet with San Francisco 
Bay; a popular resort. 

Merry del Val (mer'e del veil ), Ra- 
phael (1865-1930), Cardinal, Ro- 
man Catholic prelate, born in Lon- 
don, England, of Spanish parent- 
age; papal secretary of state under 
Pius X (‘The Truth of the Papal 
Claims’). 

Merryman case T-8 
Merry Mount, settlement made by 
Thomas Morton and others within 
present Quincy, Mass. (1625) ; dis- 
persed by disapproving Plymouth 
Puritans. 

‘Merry Wives of Windsor*, rollicking 
farce by Shakespeare, written 
about 1600 ; Falstaff makes love to 
merry wives, Mrs. Ford and Mrs. 
Page, who make a dupe of him; 
secondary love plot that of Anne 
Page and Fenton 
chronology and rank S-lOOe 
Mer'sen, Treaty of, Charles the Bald 
of France and Louis of Germany 
divided Lotharingia, the territory 
left by their nephew Lothair II 
(870). 

Mer'sey, river in n.w. England; flows 
70 mi. w. to Irish Sea; wide estu- 
ary forms Liverpool harbor: L-165, 
166 
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MERTENSIA 


Merten'sia, a genus of smooth or soft- 
hairy perennial herbs of the borage 
family with veiny pale-green leaves 
and loose clusters of attractive 
purplish-blue flowers; a common 
species is the Virginia cowslip 
(Mertensia virginica) . 

Merthyr Tydfil ( mer'ther tid'vil), 
city in s. Wales on River Taff 22 
mi. n.w. of Cardiff; pop. 71,000; 
chief seat of Welsh iron industry: 
map E-270 a 

Merton College, Oxford 0-260 
Merv (wer/), oasis and ancient city 
in Russian Turkestan, 120 mi. n. 
of Afghanistan frontier A-328 
Meryon (md-re-ydh') , Charles (1821- 
68), French etcher; best known for 
his etchings of Paris: E-295-6 
Mesa ( md'sd ), Ariz., town 15 mi. s.e. 
of Phoenix; pop. 7224; founded 
1878 by Mormons; power and water 
from Roosevelt Dam; cotton gins, 
fruit packing; Mormon temple. 
Mesa, tableland of s.w. U.S. C-314, 
P-201, jiicture 1-55 
Arizona A-288 
New Mexico N-94, 96 
site of pueblos P-365 
Mesa'bi Range, Minn., famous iron- 
mining region 1-135, map M-192 
open pit mine, picture 1-134 
Mesa Verde ( md'sd ver'dd) (Spanish 
“green table”), national park in 
s.w. Colorado; 77 sq. mi.; ruins of 
prehistoric cliff dwellings: C-314, 
N-22b, pictures C-269, 270 
Mescale'ros, tribe of Apache Indians 
in New Mexico N-99 
Mcsdag ( mes'ddK ), Ilendrik Willem 
(1831-1915), Dutch marine paint- 
er, distinguished for studies of 
North Sea (‘Return of the Fishing 
Boats’ ; ‘After the Storm’ ) ; gave 
collection of modern paintings to 
The Hague. 

Mesembryanthemum ( mes-em-brl-dn 
the-mum ). See Fig marigold 
Meshed (mesh'ed ) (“place of mar- 
tyrdom”), Persia, oasis town, cap- 
ital of province of Khorasan in 
n.e. ; pop. 140.000; fine silks, carpets, 
sword blades ; shrine of Imam Riza, 
famous Shiite leader of 9th cen- 
tury; visited by many Mohamme- 
dan pilgrims: map A-332b 
Mes'mer, Friedrich Anton (1733- 
1815), Austrian physician; origi- 
nator of theory of “animal magnet- 
ism” or “mesmerism” H-378 
Mes'merism H-378 

Mesoceph'alic, in ethnology “medium- 
headed” R-10 

Mesohip'iius, extinct horse-like ani- 
mal, picture H-340 
Mesolithic Age, Middle Stone .Age 
M-47, 48 

Mesolongion, Greece. See Missolonghi 
Mes'ophytes, plants adapted to mod- 
erate conditions of dryness; inter- 
mediate between hydrophytes and 
xerophytes. 

Mesopotainia, region in Asia between 
Tigris and Euphrates rivers (now 
included in new kingdom of Iraq) : 
M-120-1, maps A-242, A-332 b. See 
also Iraq 

ancient civilization, Outline A-192-3. 

See also Babylonia and Assyria 
astronomy A-341, C-347 
early writing YV-184, 185 
Kish K-25, M-120: excavations 

K-25, pictures A-258, K-25, T-121 
Nineveh N-146 
oldest, wheeled vehicle T-121 
pottery P-330 
shelter S-lll 
Arab rule M-121, B-14 


Fact-Index 


Baghdad B-14-15 
brickmaking, picture B-236 
contributions to civilization C-246 
Mongol conquest M-223 
Tigris and Euphrates rivers T-93, 
E-315 

World War, first W-160 
Mesopotamia, Argentine A-280, 280a 
Mesotho'rium, a radio-active sub- 
stance midway between radio-tho- 
rium and thorium, resulting from 
the disintegration of thorium; used 
to make luminous paint, especially 
for clock dials. 

Mesotron, a particle of matter A-362 
Mesozo'ic era, in geology G-40, 42 
plant and animal life A-204-10 
Mesquite ( mes-ket '), also called 

honey locust, a shrub M-121 
Messager (mes-sd-zha') r Andre (1853— 
1929), French musician; director 
opera in Paris and London. 

‘Message to Garcia.’. See Garcia y 
Iiiiguez ; Rowan, Andrew S. 
Messalina (mes-d-IVnd) .Valeria (died 
48 a.d. ), profligate 3d wife of Ro- 
man emperor Claudius. 

“Messenger,” an English thoroughbred 
stallion imported to America in 
1788; chief founder of the standard 
bred trotting horse: H-344 
Messe'nia, county of ancient Greece in 
s.w. Peloponnesus; cap. Messene: 
maps G-154 
Sparta conquers G-156 
Messi'ah (“the Anointed”), in early 
Biblical history, one who had been 
anointed with holy oils and dedi- 
cated to some high service; name 
later used by Jews to signify the 
promised savior of the world; ap- 
plied by Christians to Jesus; same 
as Greek word Christ. 

‘Messiah’, oratorio by George 
Frederick Handel H-209 
Messina (mes-se'nd) , seaport in n.e. 
Sicily on Strait of Messina between 
Italy and Sicily; pop. 195,000: 
S- 13 9-40, map 1-156 
earthquake destroys (1908) S-140 

Messina, Strait of, between Italy and 
Sicily, map 1-156 
mirages M-199 

Scylla and Charybdis myth 0-205 
Mestizos (mes-te'sds), persons of 
mixed blood in Spanish-American 
countries S-205&, c , L-67e 
Argentina A-280?> 

Brazil B-226&. c 
Central America C-133, 133a 
Chile C-207, 207d 
Ecuador E-155, picture L-67 / 

Mexico M-135-6 
Peru P-140 
Philippines P-166 
Santo Domingo S-28 
Venezuela V-276 

Mestre ( mes'trd ), Italy, city 5 mi. n. 

of Venice; pop. 30,000: V-279 
Mestrovic (mes'tro-vich) , Ivan (born 
1883), Yugoslav sculptor, son of 
Croatian peasants; art education in 
Vienna; first exhibition at 19; work 
shows strength, dramatic intensity, 
and excellent design (portraits of 
his mother and of President Ma- 
saryk; two gigantic equestrian stat- 
ues of American Indians, in Grant 
Park, Chicago) 
place in modern art S-62 
wood-carving W-136-8 
Metab'olism, term for chemical 
changes taking place in living cell 
of plant or animal body, including 
anabolisnij building up of more 
complex substances from simpler 
ones, and katabolism, breaking 
down of complex substances: B-110, 
pictograph H-258a 
basal metabolism B-118-19, R-80 


METAL WORK 


Metacarpal bone, any one of several 
bones between the wrist and the 
fingers S-156, picture S-156 
Metacenter, in ship building, picture 
S-124 

Metacom, or Metacomet. See in Index 
Philip, King 
Metal, Age of M-49 
Metal furniture F-222 
Metallic paints P-32 
Metallic soaps P-32a 
Metalloids A-130 

Metallurgy (met'd-lur-gi) t science of 
extracting metal from ore and refin- 
ing M-122-3. See also in Index 
Alloys; and the principal metals by 
name 

aluminum solvent discovered A-138, 
H-201, picture A-138 
assaying A-338 

crystalline structure of metals A-133, 
C-409 

electric furnace F-218-19 
electrolysis E-240, E-239 
gold milling processes G-112 
thermit reduction A-139 
N-ray spectroscope A-133 
“Metal Mike,” automatic steering de- 
vice G-192, A-385 

Metals M-122-3. See also in Index 
Minerals; and the principal metals 
by name 

abundance in earth, diagram C-167 

airplane construction A-82 

alkaline earth types A-128 

alkali types A-128 

alloys A-130— 3 

assaying A-338 

atomic structure revealed S-244 
bases and salts contain A-9 
bell B-92, A-132 

chemical nature C-170, M-122, A-9 
crystallization A-133, C-409 
ductility W-119: gold G-114; plat- 
inum P-247; silver S-152 
earliest known implement A-253 
earliest uses M-49, E-202: bronze 
B-249 ; iron 1-134-5 
electrical conductivity E-221 
electric resistance A-132 
electrochemical activity E-239 
expansion under heat: antimony con- 
tracts on solidifying A-132; invar 
practically unchangeable N-143; 
platinum same as glass P-246; 
thermometers employ T-79 
hardening processes L-146, C-418 
heaviest (osmium) C-176 
lightest (aluminum) A-138 
machining, high-speed tools for A-131 
manufactures, Outline 1-77 
native, or free M-182 
refining processes M-122 
speculum metal A-132 
tensile strength P-190: greatest in 
tungsten T-150 

test for unknown metals, borax bead 
test B-194 
type metal A-132 
waste salvaged C-342 
weight 1-134: heaviest C-176; lightest 
A-138 f .. 

welding W-70 
Metal work M-123-5 
brass, pictures C-357, 360, 361 
bronze: African head of 16th cen- 
tury, picture F-37; Chinese ritual 
vessels C-221 h-i ; Ghiberti’s doors, 
picture G-85; Roman lamps, 
pictures L-57 
chasing E-258 
Chinese C-2217t-i 
coining M-196 

copper and its alloys M-123, 125 
Damascus blades D-9-10 
embossing processes E-258 
European museums, pictures E-333-6 
gold and silver M-123, 125, pictures 
M-123-5; colonial silver A-174-5, 
pictures A-173; golden ram of Ur, 
picture A-250; Paul Revere tea set, 
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METAL-WORKING MACHINERY 


picture F-42; silversmithing, pic- 
tures S-151; Vaphio gold cups, 
picture A- 2 6 

iron M-124, 125, pictures M-125 
jewelry G-25-6, pictures G-26-7 
lead M-124 

modern trend M-125, pictures M-125 
niello, or black work E-294 
oriental M-124-5, pictures M-124: 
Japanese J-200, J-202, picture 

J-200 

pewter M-124: colonial ware A-174, 
picture A-173; lamps, pictures L-58 
repoussS E-258 

Roman tools and utensils, pictures 
R-133 

Metal-working machinery T-lll-2 
Metamor'pliic rocks, those derived 
from older rocks by heat, pressure, 
or chemical change G-39, R-121 
flint F-106, picture G-44 
granite M-184 
marble M-60 
mica M-145 
quartzite Q-3 
schist M-184 

slate S-158, picture G-43 
•Metamorphoses’ ( met-d-mdr'fo-sez ) , 
poems by Ovid L-69 
Metamorphosis (Greek, “change of 
form”), in zoology, transformation 
of structure during growth. See also 
in Index Larva; Pupa 
eel E-191 

frog P-207—8, pictures F-208 
hypermetamorphosis B-84 
insects 1-85-6. See also in Index 
Insects, subhead metamorphosis 
jelly-fish, picture J-210 
“sub-imago” stage in May-flies M-94 
toad tadpole T-101 
Met'aphor, figure of speech F-32 
Metaphysics, branch of philosophy 
P-172 

Meta ( ma'td ) River, Colombia, rises 
s. of Bogota and flows into Orinoco 
River in n.e. Colombia; 600 mi. 
long: map C-305 

Metasta'sio, Pietro Bonaventura 
Trapassi (1698-1782), Italian poet 
and dramatist, court poet at Vienna 
for 50 years; composer of many 
lyric dramas. 

Metatur'sal bone, any of several bones 
between the ankle and the toes 
S-156, picture S-156 
Metatar'sus, instep F-146, S-156 
Metate (md-ta’td) , stone for grinding 
grain, picture M-136 
Metathesis, double decomposition of 
chemical compounds C-171 
Metaurus (md-td'o-ros) , small • river 
in central Italy, " emptying into 
Adriatic Sea; scene of defeat and 
death of Hasdrubal when on his 
way to aid his brother Hannibal 
(in second Punic War 207 b,c.). 
Metaxas (met-ciks-as') , John (1871- 
1941), Greek political leader; born 
on island of Ithaca; chief of staff 
of army, 1915; exiled to Corsica 
for German sympathies when 
Greece joined Allies in 1st World 
War; led unsuccessful revolt 
against Venizelos in 1923; with 
support of King and army set up 
dictatorship in August. 1936: G-163 
Metazo'a, animal group including all 
many-celled types A-199 
Metcalf, Willard Leroy (1858-1925), 
American landscape painter, born 
Lowell, Mass. ; painted outdoor 
light in all its varied gradations; 
quiet colors of exquisite tone. 
Metcalfe, Charles Tlieophilus, Baron 
(1785-1846), British statesman, 
born. India; after holding various 
positions of state in India, became 
provisional governor general 1835; 
granted freedom to Indian press; 
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governor Jamaica, 1839-42; gov- 
ernor general Canada 1843—45. 
Metchnikoflf (mcch'ne-lcof) , or Mech- 
nikolT, Elie (1845-1916), Russian 
bacteriologist, naturalized in 
France; originated theory of phag- 
ocytosis, that inflammation is due 
to struggle between white cor- 
puscles and disease germs in the 
blood; held that a diet of sour milk 
would lengthen human life by 
checking intestinal bacteria; 1908 
Nobel prize winner in medicine. 
Metempsychosis ( me-temp-si-ho' sis ) , 
transmigration of the soul FI-293, 
B-259, P-374 

Meteo'ra, monastery in Thessaly G-164 
Meteor Crater (Winslow Meteor, 
Meteor Mountain), Ariz., huge pit 
570 ft. deep whose rim rises on an 
average of 120 ft. above the plain, 
believed to have been formed by a 
meteor; 22 mi. w. of Winslow; 10 
mi. s. of Canyon Diable station on 
Santa Fe Railroad: M-126, picture 
M-127 

Meteorology, science of weather and 
climate W-59-62. See also in In- 
dex chief topics listed below 
atmosphere A-61-4: pressure W-59- 
60, B-49-50 

aurora borealis A-365-6 
climate C-270-1: distinguished from 
weather W-59 

clouds C-281, W-60, pictures C-280 
cyclones S-298, W-60, C-419 
dew formation D-58 
drought, causes D-113a~d 
fog F-132 
frost F-2 09-10 
hail H-195 
history W-62 
humidity H-377 
hurricanes S-298 
instruments 
altimeter B-49, 50 
anemograph, picture W-60 b 
anemometer, picture W-60& 
automatic storm detector E-237 
balloons B-22, W-61-2, pictures 

B-24, A-63 

barograph, picture W-60& 
barometer B-49-50, pictures B-48, 
50, W-60& 

hygrometer H-377, picture W-60& 
kites K-26 

rain gauge, picture W-60 b 
sunshine recorder, picture W-60 b 
thermometer T-79 
isobars W-60, picture W-60a 
isotherms W-60, picture W-60 a 
lightning L-134-5 
mirage M- 19 8-9 
origin of word W-62 
rainbow R-46 
rainfall R-46-8, D-113a 
snow S-173-4 
solar radiation S-329 
storms S-298— 9 
thunderstorms S-298 
tornadoes S-298, picture S-299 
typhoons S-298 
waterspouts W-52-3 
Weather Bureau, U. S. W-59-62, 
U-228, D-113a 

weather distinguished from climate 
W-59 

weather forecasting W-59-62, B-49, 
50, H-377: floods F-106a.; storms 
at sea S-298 

weather maps W-60, 61, 62, diagrams 
W-60a, 61 
winds W-112-13 

Meteors and meteorites M-126-8, A-342 
ignited by friction with earth’s at- 
mosphere A-62, M-126, pictures 
A-63, M-127 

Me 'ter, fundamental unit of length in 
metric system (39.37 in.) M-130 
standard, picture W-66: measured in 
terms of light wave-length M-149 


METROPOLITAN MUSEUM 


Meter, for gas, electricity, and water 
M- 12 8-30 

electric M-128-9, E-218 
Meter, in poetry P-269 
Meth'ane, or marsh gas, an odorless 
hydrocarbon (CHO, which forms a 
methyl radical in chemical combi- 
nations. See also in Index Fire- 
damp ; Paraffin series 
chemical formula C-176& 
illuminating gas contains G-22, 24 
wood pulp liquor yields C-343 
Metli'anol. See in Index Methyl al- 
cohol 

Meth'odism, a religious movement 
whose various bodies have a world 
membership of about 12,000,000 
Canada, unites with other denomi- 
nations C-234 

founded by Wesley W-71-2 
origin of name W-72 
United States C-233 
Wales W-3 

Methodist Church, a Protestant organ- 
ization formed by the union, in 
1939, of the Methodist Episcopal 
Church (organized in the U. S. in 
1784), the Methodist Episcopal 
Church, South (organized in 1845), 
and the Methodist Protestant 
Church (organized in 1828) ; 7,000,- 
000 members in the U. S. 
Metho'dius, Saint (826?~885), Greek 
missionary with his brother, Saint 
Cyril, to the Slavs; archbishop of 
Moravia and Pannonia; festival 
July 5. 

Methu'en, Mass., residential city 2(i 
mi. n. of Boston on Spicket and 
Merrimack rivers; pop. 21,880; cot- 
ton and woolen goods, yarns, bells. 
Methuen Treaty (1703) P-314 
Methuselah (me-thiVse-ld) , son oi 
Enoch and father of Lamech; Gen- 
esis v, 27 assigns him a lifetime of 
969 years. 

Meth'yl, a chemical radical (CH 3 i 
derived from ethane, existing in 
combinations. 

Methyl alcohol, also called wood al 
coliol and methanol A-112 
solvent for lacquer L-52 
synthetic: from coal gas H-368; 
from corn C-368 

Methyl chloride, a compound of meth- 
yl and chlorine (CHaCl) 
refrigerant R-70 

Met'ic, a freed slave in Athens G-158 
Metis (md-te'), French-Canadian 
half-breeds 

Red River Rebellion M-54 
Metlakat'la, village in s.e. Alaska, 15 
mi. s. of Ketchikan ; cooperative 
Indian village, pop. about 500 ; U.S. 
Army and Navy base: map A-105 
Meton'ymy, in rhetoric, figure of 
speech in which one word is used 
for another to which it bears some 
close relation, as “the kettle boils,” 
instead of “the water boils.” Synec- 
doche is a form of metonymy. 
Metopes (met’o-pez) , in architecture. 
picture A-259 
Parthenon A-ll 

Met'ric system of weights and meas 
ures M-130, W-69, table W-68 
Metric ton (French millier) , unit in 
metric system (2204.6 lbs.) M-130 
Metronome, time-beating device 
S-198, picture M-322 
Metropolitan, an ecclesiastical title In 
the Christian church, almost equiv- 
alent to archbishop ; holder has 
oversight over bishops of subordi- 
nate sees; title arose from old cus- 
tom of giving precedence to bishop 
of metropolis. 

Metropolitan Museum of Art. New 
York City, picture N-126, table 
M-392 


Key — cape, at, far, fast, whftt, ffj.Il ; me, yet, fern, there; ice, bit; r<5w, won, fdr, not, dp; cure, but, nfde, full, burn; 

364 





I 


i! £ 


■-jlS. 

K'i* 


>• ^ 




j i 

; i 
i 



METSU, GABRIEL 


Rodin’s statues R-126 
Washington’s bust by Ceracchi, 'pic- 
ture W-21 

Metsu (met’s\i), Gabriel (1630-67), 
Dutch painter; noted for fair and 
market scenes and for truthful rep- 
resentation of life in both low and 
high classes of society (‘The Music 
Lesson’ ; ‘Amsterdam Market’ ) 

'The Order’, picture E-334 
Metternicli (met* er-niK ) , Clemens, 

Prince (1773-1859), Austrian reac- 
tionary statesman and diplomat; 
influence over Congress of Vienna 
(1814-15) secured preponderance of 
Austria in European affairs; period 
of 1815-48 is sometimes called “Age 
of Metternich” 

Alexander I influenced by A-113 
Congress of Vienna V-298 
“Grand Alliance” E-324 
quoted on Italy 1-157 
Mettur-Cauvery Dam, India, on Cau- 
very River in province of Madras; 
irrigates 1,300,000 acres: table 
D-357 

Metz ( mets , French mes), city of 
Lorraine; pop. 83,000: M-130-1 
Meulles, Chevalier Jacques de (flour- 
ished 1682-86), French statesman, 
born Poitou; intendant of New 
France 1682-86. 

Meunier (mun-yaS) .Constantin (1831— 
1905), Belgian sculptor; portrayed 
men or women at work (‘The 
Hammerman’, ‘The Sower’, ‘Monu- 
ment to Labor’) : S-62 
Meurthe-et-Moselle (mxirt-ci-mo-zeV ) , 
department of Alsace-Lorraine; 
area, 2038 sq. mi.: A-137 
Meuse {muz), department of Alsace- 
Lorraine; area, 2409 sq. mi.: A-137 
Meuse, important river of w. Europe; 
560 mi. long; in Holland called 
Maas: M-131, maps B-87, W-166-7 
commerce M-131: Rotterdam R-159 
delta N-66, map B-87 
Meuse-Argonne (dr-gon ') , region in 
France between Verdun and Vou- 
ziers extending from Meuse River 
25 mi. w. to Aisne River 
1st World War A-282, map W-158 
2d World War A-282 
Mexica'li, city in Lower California; 

pop. 15,000: C-35 
Mexican bean, or frijole B-65 
Mexican bean beetle. See in Index 
Bean beetle, Mexican 
Mexican cigar-flower. See in Index 
Cuphea 

Mexican grass, a fiber obtained from 
several species of Mexican agaves; 
used in brush manufacture. 

Mexican grebe ( colymbus dominicus 
brachypterus ) , a member of the 
grebe family; range s.- Lower Cali- 
fornia and s. Texas s. to Panama. 
Mexican jumping bean. See in Index 
Jumping bean 
Mexican lace, picture L-49 
Mexican mahogany M-37 
Mexican rubber tree. See in Index 
Caucho 

Mexican shell flower. See in Index 
Tigridia • 

Mexican sunflower. See hi Index 
Tithonia 

Mexican swordtail, a fish, color plate 
A-233 a-b 

Mexican tulip-poppy. See in Index 
Hunnemannia 

Mexican War (1846-48), between 
Mexico and U.S. M- 13 1-2 
Calhoun’s attitude C-25 
causes M-131:. slavery C-327-8, 
M-131 

leaders: Houston H-346; Jackson 
J-180; Polk P-296; Scott M-132, 
S-51; Taylor T-20, M-131-2 
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Lowell opposes L-210, M-131 
military events M-131-2: California 
C-33-4, L-199 

territory ceded to U.S. M-132, map 
U-242 : prewar status S-224 
Mexico, a republic of North America; 
767,198 sq. mi.; pop. 19,500,000; 
cap. Mexico City: M-132a-43, maps 
M-133, N-150a, c 3 Outline M-143. 
See also in Index Central America; 
Latin America 

agriculture M-139-40, 134, Outline 
M-143 

altitude, influence on vegetation and 
population, pictograph E-145d 
archeology M-142 b-d, A-147-8, 149: 
Aztec civilization A-408-10; Mayan 
civilization Y-210-11, pictures 
A-148, A-409, W-185; Toltec civil- 
ization M-1425, d, A-147-8, 149, 
pictures M-142c; Zapotec civiliza- 
tion M-142d, pictxire M-142c 
arts and crafts M-132a, 137, 138: 
painting M-1425, L-67/c, pictures 
M-142L L-67 k; pottery, pictures 
M-139, P-335; textiles C-379-80 
books about M-143, N-155 
cattle M-133, 140, C-103, 107-8 
Christmas C-229 c 

cities M-133, 134, 142, list M-133. 

See also in Index names of cities 
climate M-134-5, Y-210, C-2705; 

rainfall M-134-5, map N-150a 
commerce: exports and imports, pic- 
tograph I-110e, table C-480 
costume M-137, pictures M-138, 
142a, / 

earthquake M-1325 .* of 1920 E-136 
education M-142a-b, 138, L-67Z 
fiestas M-137, 138 

flags F-96, color plate F-89: historic 
F-100, color plate F-90 
food M-137 

foreign investments M-141-2, L-67m, 
n—o 

government M-142/: 1917 Constitu- 
tion M-142e— /, 140, 141, 142, 142ct 
harbors M-134, V-280, pictures M-141, 
142 

history M-1425-L Outline M-143 
Indian civilizations M-142 b-d, 

A-147-8, 149, A-408-10, Y-210-11 
Spanish conquest C-372-3, S-221-4 
revolt from Spain M-142 d 
war with U.S. M-131-2, P-296. See 
also in Index Mexican War 
Gadsden Purchase U-241-2, map 
U-242 

attempt to establish French Empire 
M-142 d 

Diaz’s rule D-64, M-142cZ-e 
1910 revolution M-142e-/ . 
C&rdenas’ reforms M-142/, 140, 

141-2, 142a 

Avila Camacho and the 2d World 
War M-142/ 

immigration and emigration M-135, 
1-24 

Independence Day H-323 
irrigation M-135, 133, 139, N-97 
labor M-142— 142a, 140, L-67?t-o, See 
also in Index Peonage 
land tenure M-140, L-67n, o 
literature L- 67-10, s, t 
Lower California C-35 
lumber M-140: logwood L-180-1 
manufactures M-142 
markets M-137 

minerals M-140-2, Outline M-143 
motion pictures M-142 b 
music M-1425 
national parks N-23 
national song N-27 
natural features M-132a-34, Outline 
M-143 

oil seizures M-141— 2 
people M-132a, 135-9, 142&-d, L-67/ 
population: birth and death rate 
M-136, pictograph P-3045,* density, 
map N-150a 

printing, first in America L-675 
products, list M-133, Outline M-143 
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rivers M-135: Rio Grande R-109 
rubber M-140, R-163: guayule G-181cZ 
shelter M-136, 137 

transportation M-142, 135: Pan 

American Highway R-114 
United States relations M-140, 141-2, 
142e, /, L-67o 
vegetation, map N-150a 
Yucatan peninsula Y-210-11 

Mexico, state in s. cent. Mexico ; 
8267 sq. mi.; pop. 990,000; cap. 
Toluca (pop. 41,000). 

Mexico, D. F., official name of Mexico 
City; “D. F.” stands for Distrito 
Federal , referring to federal dis- 
trict in which city is located. 

Mexico, Gulf of, arm of the Atlantic, 
almost enclosed by U. S.. Mexico, 
and Cuba: G-184, maps N-150a., c. 
See also hi Index Ocean, table 
canals C-69 

extent in ancient times M-204 
Gulf Stream originates in G-185 

Mexico City, capital of Mexico; pop. 
over 1,000,000: M-144-5, map 

M-133 

Aztec city on site of M-144-5, A-408 

Benjamin Franklin Library M-1425 

Chapultepec Castle, ihcture M-132 

climate M-134 

Cortez captures C-372, 373 

manufacturing M-142 

National University M-142Z> 

origin, legend of F-96 

Palace of Fine Arts, picture M-1425 

penitentiary, picture P-349 

Meyer, Adolf (born 1866), American 
psychiatrist, born in Switzerland; 
came to U. S. in 1892 
mental hygiene movement M-118 

Meyer ( mVer ), Conrad Ferdinand 
(1825-98), Swiss poet and histori- 
cal novelist; clear, polished style 
( ‘Jlirg Jenatsch’; ‘Thomas a. Becket, 
the Saint’). 

Meyer, George von Lengerke (1858— 
1918), statesman, born Boston; am- 
bassador to Italy 1900-05, to Russia 
1905-07; postmaster general under 
President T. Roosevelt; secretary of 
navy under President Taft. 

Meyerbeer (mx'er-bdr ) , Giacomo (1791- 
1864), German composer of operas; 
first followed Italian, then French 
style; a master of dramatic effects 
(‘The Prophet’; ‘Dinorah’; ‘L’Afri- 
caine’) 

‘The Huguenots’ 0-230: historical 
background H-354 

Meyerhold, Y. E. (born 1873), Russian 
actor and stage director D-97 

Meynell {men’ el), Alice (1849-1922), 
English poet and essayist; brought 
up in Italy; won praise of Ruskin, 
George Eliot, and Rossetti ; rigid re- 
straint, perfection of craftsmanship 
(‘Preludes’, ‘Renouncement’, ‘A 
Father of Women’, ‘The Rhythm of 
Life’) ; daughter Viola Meynell also 
an able poet and novelist. 

Mezereum ( me-ze're-um ) family, or 
Thymelaeaceae (thhn-e-le-d'se-e ) , 
a family of plants, shrubs, and 
trees including the spurge flax, 
leathervvood, rice flower, and the 
gnidias. 

Mezieres ( mdz-yer '), town in n. 
France, 125 mi. n.e. of Paris; pop. 
11,000 ; resisted Allies for six weeks 
after Waterloo 1815; taken by Ger- 
mans 1871, 1914, and 1940. 

Mezy, Augustin de Saffray, Chevalier 
de (died 1665), French politician, 
appointed governor of New France 
in 1663 through influence of Bishop 
Laval-Montmorency, but later re- 
belled against the policies of his 
patron. 

Mezzo (med'zd), in music, literally 
half or medium; often used with 
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other words, as mezzo forte , mod- 
erately loud. 

Mezzo-rilievo ( med'zo rel-ya'vd ), or 
middle relief, in sculpture S-52, 
pictures S-53 

Mez/zotint, method of engraving E-296 
Mfumbiro (’m-fom’be-rd) system, or 
Kirungn system, chain of volcanic 
mountains in Africa A-38 
Miami ( ml-am’i ), Ariz., copper- 
mining- town and cattle market in 
Pinal Mts. 7 mi. from Globe; pop. 
4722. 

Miami, Fla., in s.e. on Biscayne Bay; 
pop. 172,172; terminus of Dixie 
Highway; famous winter resort; 
shipping point for fruit and vege- 
tables: M-145, maps F-lll, 112 
airport M-145 

Intracoastal Waterway reaches C-69, 
F-114 

Miami, Okla., city in n.e. ; pop. 8345; 
lead and zinc mining, farming and 
live stock interests: map 0-216 
Miami and Brie Canal, name given in 
1849 to the three canals previously 
known as the Miami Canal, the 
Miami Extension Canal, and the 
Wabash and Erie Canal; these 
canals gave Ohio a water route 
from Cincinnati to Toledo. 

Miami Beach, Fla., island city off s.e. 
coast; pop. 28,012; popular winter 
resort: M-145, map F-112 
Miami Indians, Algonquian tribe, first 
living in s.e. Wisconsin, then in s. 
Michigan, n.e. Illinois, n. Indiana, 
and Ohio 

cede lands to U.S. T-28 
Miami River, also called Great Miami 
River, rises in w. center of Ohio, 
flows s. to Ohio River; 160 mi. 
long: map O-210 
Dayton flood D-22 

Miami University, state institution at 
Oxford, Ohio; founded 1809; liberal 
arts and normal colleges; schools 
of business and fine arts 
honors courses U-259 
Miantonomo ( ml-dn-td-nd’md ) (1565?— 
1643), Narragansett Indian chief; 
condemned to death by whites for 
waging war against Uncas in spite 
of a treaty; killed by brother of 
Uncas; monument near Norwich, 
Conn. 

Miaskovsky (me-ycis-kof'ske) , Nicola 
Yakovlevitch (born 1881), Russian 
composer, born Novogeorgievski ; 
pupil of Rimsky-Korsakof ; profes- 
sor composition, Moscow Conserva- 
tory; best known for symphonies 
and symphonic poems, generally 
melancholy in tone; also wrote 
string quartets, piano music, and 
songs. 

Mica, any of several transparent sili- 
cate minerals which split into sheets 
M-145, M-184 
cleavage M-181 

electric insulating properties E-221, 
222: condensers use E-230 
granite contains G-131 
Micali ( mi'ka ) (about 757-700 b.c. ), 
one of Hebrew minor prophets, con- 
temporary of Isaiah; author of 33d 
book of Old Testament. 

Micarta, a synthetic plastic P-246 
Mica schist, a metamorphic rock com- 
posed chiefly of mica and quartz; 
divides readily into slabs. 
Micaw'ber, Wilkins, in Dickens’ ‘David 
Copperfield’, an unpractical optimist 
who is always waiting for “some- 
thing to turn up”: D-65 
Mice. See in Index Mouse 
Michael ( mVkel ), archangel, leader 
of celestial armies (Rev. xii, 7); 
commemorated as saint September 
29. 

Michael V, or Mihai ( me-7ii ') (born 


1921), king of Rumania; in 1927 
succeeded his grandfather, Ferdi- 
nand I, as King Michael I, his 
father, Carol, having given up 
rights to throne ; government in 
hands of regency during Michael’s 
reign which lasted until his father’s 
return to throne in 1930; again be- 
came king 1940 when his father 
abdicated. 

Michael Angelo Titmarsh, pen name of 
William Makepeace Thackeray T-72 

Michaelmas, the feast of St. Michael, 
September 29. 

Michaelmas daisy, or Christmas daisy, 
a species of aster A-339 

Michael Obrenovitch ( d-bren'd-vich ) 
III (1823-68), prince of Serbia; 
succeeded 1840, deposed 1842, 
restored 1860; secured withdrawal 
of Turkish troops from Serbia; as- 
sassinated by Karageorgevitch 
supporters. 

Michel Aceault. See in Index Aco, or 
Accault, Michel 

Michel (me-sheV) , Claude, called Clo- 
dion (1738-1814), French sculptor, 
favored by Louis XV for whom he 
did portrait statues; noted for 
graceful nymphs, fauns, and bac- 
chantes. 

Michelangelo ( mi-kcl-an* ge-lo , Italian 
me-kel-dn' gd-lo) , Buonarroti (1475- 
1564), Italian sculptor, painter, 
architect, and poet M-146-8, S-58 
'Creation of Adam’, painting, picture 
M-147 

•David’, statue M-148, 1-170 
‘Dawn and Dusk’, sculpture, picture 
M-147 

dome of St. Peter’s church M-148 
drawing, picture D-101 
‘Dying Slave’, statue, picture M-147 
fresco painting, method P-15 
‘Holy Family’, painting, picture 
M-147 

‘Last Judgment’, fresco M-148 
‘Lorenzo de’ Medici', statue, picture 
M-107 

‘Madonna della PietS.', picture 
M-148 

method of work S-65 
‘Moses’, statue, picture M-146 
Palace of Senators, fagade, picture 
R-139 

Sibyls in Sistine Chapel S-139 

Michelet (mesh-le r ) , Jules (17 OS- 
1874), French historian, learned 
and interesting, but partisan and 
uncritical (‘Histoire de France'). 

Michelson, Albert A. (1852-1931), 
American physicist M-149 
echelon spectroscope S-242 
ether drift experiment M-149, R-15 
interferometer L-129: light speed 
measured by L-127-8, M-149 
star diameters measured S-276 

Michigan (mish’i-gan) , a n. cent, 
state of U.S. ; 58,216 sq. mi.; pop. 
5,256,106; cap. Lansing: M-150-5, 
maps M-153, U-188e 
agriculture M-152, picture M-151: 
beans B-65; fruit-growing M-152, 
picture M-150; grapes G-136 
animal life M-154 
bird, state B-122 

cities M-152— 3, list M-150. See also 
in Index names of cities 
climate M-152 
dunes S-21, 22 
education M-155, D-58 
first agricultural college E-182 
fisheries, picture M-154a 
flag F-92, color plate F-87 
flower, state S-279 
forests M-153-4: national and state, 
table F-250 
geology M-154 
government M-155 
Great Lakes G-146-50cr, maps G-146a, 
147: Sault Sainte Marie locks 
S-31-2, picture S-330b 


history M-154-5 

Detroit capital of Michigan Terri- 
tory D-57 

Ohio boundary dispute 0-214 
part of Northwest Territory N-171 
Isle Royale National Park N-22a 
lumber M-152, 154, pictures M-151, 
154a 

.manufactures M-152-3, D-58, G-131: 
automobiles M-152, D-56, picture 
M-151; furniture G-131 
minerals M-150: Calumet and Hecla 
copper mine C-358-9; iron, picture 
M-154a 

name, origin of S-279 
natural features M-150, 153-4 
nickname, origin of W-130 
products, chart M-152, list M-150 
Upper Peninsula M-153 
Michigan, Lake, third largest of Great 
Lakes (22,400 sq. mi.) M-155, 
G- 14 6— 50a, maps G-146a, 147,U-188c‘ 
Chicago Drainage Canal C-69, 
M-155: water diversion problem 
G-150, C-189 
fisheries G-150, W-125 
height and depth, diagram G-146a 
sand dunes S-22, picture 1-47 
tide T-92 

Michigan, University of, at Ann Ar- 
bor, Mich. ; state control ; chartered 
1817, opened 1841; arts and sci- 
ence, engineering and architecture, 
medicine and surgery, law, phar- 
macy, dentistry, education, busi- 
ness administration, forestry and 
conservation; graduate school: 
E-181, picture M-154& 
football history F-151c 
telescope 0-194 
women first admitted E-181 
Michigan Avenue, Chicago, picture 
C-187 

Michigan City, Ind., manufacturing 
city and port at s. end of Lake Michi- 
gan 40 mi. e. of Chicago; pop. 26,476; 
trade in lumber, sand, and iron ore; 
railroad cars, furniture, iron prod- 
ucts, brick, machinery: map 1-46 
Michigan College of Mining and Tech- 
nology, at Houghton, Mich.; men; 
state institution; founded 1885, 
opened 1886; chemical, civil, elec- 
trical, general, mechanical, metal- 
lurgical, and mining engineering, 
and chemistry and geology. 
Michigan grayling, a fish T-145 
Michigan Road R-116 
Michigan State College of Agriculture 
and Applied Science, at East Lans- 
ing, Mich.; chartered 1855, opened 
1857, as Michigan Agricultural Col- 
lege; agriculture, engineering, 
home economics, forestry, veteri- 
nary medicine; first institution for 
agricultural education in U. S. 
Michilimackinac (mik-i-U-mak't-na) , 
mission station established at St. 
Ignace, Mich., by Marquette M-154 
Michoacan (me-cho-a-kan' ) , state in 
s. Mexico on Pacific; 23,200 sq. mi.; 
pop 1,050,000; cap. Morelia. 

Mickey Mouse, animated cartoon char- 
acter, created (1928) by Walt 
Disney; in France “Michel Souris,” 
in Japan “Miki Kuchi,” in Spain 
“Miguel Ratonocito,” in Denmark 
“Mikkel Mus.” 

Mickiewicz (mets-ke-ye'vech) , Adam 
(1798-1855), greatest of Polish 
poets; chiefly famous for epics 
based on the folk tales and legends 
of his nation ( ‘Pan Tadeusz’ ; 
‘Dziady’; ‘Grazyna’) ; buried in 
cathedral at Cracow. 

Micmac ( mik'mak ), from Indian 
word migmak , allies, important Al- 
gonquian Indian tribe of Nova 
Scotia and neighboring parts of 
Canada; became fast friends of 
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French and were only slowly won 
to friendship with British; their 
government was similar to that of 
New England Indians: 1-53 
Microbes (mi'krdbz ) , bacteria G-78. 
See also in Index Bacteria; Germ 
theory of disease 

Microchemistry, a technique of chemi- 
cal research in which very small 
amounts of material are used under 
minutely controlled conditions; 
f.; _:p> special equipment is required, 

i Microcline, a feldspar with triclinic 

crystals, having three unequal, in- 
clined axes. 

Microfarad (mi'krd-fdr-dd ) , in elec- 
tricity E-230 

Microfilm, photographic film similar 
to motion picture film on which 
record copies of the pages of books, 
newspapers, and manuscripts are 
made: P-186, D-106;, 106, pictures 
D-1062? 

newspapers N-109 

Microgroove process, for phonograph 
records P-176 

Mierom'eter, an instrument for small 
^ * . measurements M-155, T-112 

scale, how to read M-155 
Mi'cron, a very small metric unit of 
length (.0001 centimeter) 
bacteria measured by B-13 
micrometer measures M-155 
til tram icroscope measures M-158 
Micronesia (mi-kro-ne'shi-d ) , a col- 
lection of small island groups in 
Pacific P-4, J-186, map P-lOfr 
Micro-organisms G-77. See also ill 
Index Bacteria; Protozoa; Unicel- 
lular organisms 

killed by heat in canning C-74-5 
life cycles, part in, picto graphs 
P-238a, b 

Microphone, a device in which carbon 
granules packed behind a dia- 
phragm transform sound waves in- 
to changes in electric current: ex- 
ample, telephone transmitter, pic- 
ture T-35 

detective dictograph D-68 
Edison’s invention, picture E-160 
invented by Edison E-161 
motion picture sound recording, pic- 
itigMZs tures M-283, 275 

radio R-20, 26, pictures B-29, 31b 
submarine signaling for ships S-143 
Micropodidae ( mi-kro-po-dl-dl ) , fam- 
ily of birds composed of swifts. 
Micropodiformos (mi-kro-pd-di-f or* - 
mez), an order of tiny, insectiv- 
orous birds, comprising humming- 
birds and swifts. 

Microscope M-156— 8 
binocular S-286 
books about H-313i 
electron microscope M-158, picture 
M-1586 

^ J lenses M-156, D-96-8 

measurement of objects B-13 
micrometer for measuring images 
M-155 

photography with: botanical speci- 
mens, pictures B-204; motion pic- 
tures M-274 

Mi'das, in Greek mythology M-158 
Middle Ages, or Medieval Period 
M-158— 60, H-296, Outline M-160-2. 
See also in Index Feudalism; 

. Gilds; Knighthood 

abbeys M-233, pictures F-170, M-232 
agriculture A-59 

■ architecture A-263— 70. See also in 

Index Cathedral 
armor A-304, pictures A-305 
arts and crafts 
brass work C-361 
enamels E-264, C-361 
illumination of books and manu- 
scripts B-178, 180, pictures B-178, 
179, color plates B-176a-b, 178a-b 
ivory carving 1-176 


Fact-Index 

metal working M-123, 124 
religious motive in art S-56 
stained glass G-105, picture G-106 
background of modern government 
M-159, 160 
banking B-43 
bankruptcy laws B-38 
bibliography M-162 
Black Death B-153 
books B-176-80 
castles C-92-5 
cathedrals C-100 
Charlemagne M-159 
Christian church C-232, M-158, 159 
cities and towns C-243, R-75-6: 

Flanders B-86-7; free cities D-46; 
Hanseatic Deague H-212 
clocks and hour-glasses W-35-6 
Clovis M-159 
coins M-196 
commerce C-322, R-76 
clothing materials C-276 
Flanders B-86-7 
Hanseatic Deague H-212 
spice trade S-249 
trade routes C-322, A-142 
Venice V-278-9 
corporations begun C-371 
costume D-107: hats FI-236; jewelry 
G-25, pictures G-27; shoes S-130, 
picture S-131 
Crusades C-403-6 

education E-170-3: Abelard A-2; 
Oxford University 0-258; univer- 
sities U-260 

fairs and markets F-3, R-76, D-224, 
D-93 

falconry F-7 
feudalism F-27-30 
flags F-97-8, color plate F-88-9 
food S-249 

gilds G-87-8, R-75-6: flags F-84-5 
government M-160: dictatorship 

D-67c 

heraldry H-281 

historical significance M-159, 160 
history, chief events, chart H-299- 
301 

house furnishings: furniture 1-98-9, 
F-219 ; rugs R-173; stoves S-112, 
S-304; table utensils K-33; tapes- 
tries T-9-10 
international law 1-108 
inventions E-172-3, C-247 
knighthood K-29-31 
lamps and lighting, picture D-57 
libraries L-103-4, B-179-80 
literature R-127-8, N-181 
Chaucer C-158-62 
Froissart’s ‘Chronicles’ F-209 
‘Song of Roland’ R.-126 
‘Song of the Nibelungs’ N-140 
Marco Polo’s travels P-298 
marriage M-68, 69 
medicine and surgery A-191 
milling F-117 

miracle and mystery plays D-93, 
M-197 

money M-220b, M-196 
monks and monasticism M-232-6 
ordeals and trials J-231 
pageants P-11 
painting P-14—15 
philosophers P-173 
pilgrims and palmers P-219 
postal systems P-320 
printing introduced P-347 
prisons and punishment P-349 
puppet shows P-368b 
roads R-lll 
Robin Hood R-118-20 
Roman Empire broken up M-158-9 
Saracen conquests M-216 
science advanced by Roger Bacon 
B-ll 

sculpture S-54, 56 
serfdom S-160-1 
sewage disposal S-87 
shelter S-112-13. See also in Index 
Castle 

fortress, Spain, picture S-229 
homes in Germany, pictures G-72, 
G-110, N-185 
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home in Norway, picture N-177 
monasteries M-233-4 
ships S-118 
skating W-115 

superstitions: dragons D-87-8 
tariff T-13 
theaters T-76 
Vandals V-271-2 

warfare, methods A-308, pictures 
F-29, H-357, 359 
water supply W-54 
weights and measures W-66-7 
windows D-59, S-113, G-105 
writing B-176-7 

Middle America, the part of Datin 
America between South America 
and the United States; includes 
Central America, West Indies, and 
Mexico. 

Middle Atlantic States, name used 
by U. S. government for geographic 
division including states of New 
York, New Jersey, and Pennsyl- 
vania, and sometimes also Dela- 
ware and Maryland, Outline U-201 
Middlebury College, at Middlebury, 
Vt. ; founded 1800; classical, scien- 
tific, and pedagogical courses; 
Bread Doaf Writers’ Conference 
held annually in August. 

Middle C, in music S-197, M-318 
Middle Congo, or Moyea Congo, colony 
in s. French Equatorial Africa; 
about 175,000 sq. mi.; pop. 745,000; 
cap. Brazzaville: map A-42 a 
Middle East. See in Index Near East 
Middle English E-282 
Middleman, an agent between the 
producer and the retail seller 
agricultural marketing A-56: co- 
operative societies eliminate C-355 
‘Middlemarch’, novel by George Eliot; 
realistic study of a provincial Eng- 
lish town and its people: E-252, 254 
Middle Park, in cent. Colorado C-311 
Middle relief, or mezzo-rilievo, in 
sculpture S-52, pictures S-53 
Middlesboro, Ky., summer resort and 
trading center just west of Cum- 
berland Gap; pop. 11,777; coal 
mining, farming; live stock; leather, 
foundry products: map K-ll 
coal mine, picture K-13 
Middlesbrough (mid'lz-bru) , seaport 
and manufacturing city on Tees 
River in n.e. England; pop. 138,000; 
iron and coal: map E-270 a 
Middlesex, England, small inland 
county forming n.w. part of Greater 
Dondon; 232 sq. mi.; pop. 1,640,000; 
ancient county 283 sq. mi., of which 
about 50 sq. mi. are now included in 
administrative county of Dondon. 
Middlesex Canal of Massachusetts 
T-125 

Middle Stone Age, or Mesolithic Age 
M-47, 48 

Middleton, Arthur (1742—87), signer 
of Declaration of Independence; 
born South Carolina; wrote politi- 
cal articles under name “Andrew 
Marvel.’’ 

Middleton, Sir Frederick Dobson 
(1825-98), British soldier, born 
Belfast, Ireland; commander of 
Canadian militia 1884-90; in 1885 
led expedition to Northwest Terri- 
tories to suppress Riel rebellion. 
Middleton, Thomas (1570 ?— 1627) , 
English dramatist; collaborated 
with William Rowley and others 
(‘The Spanish Gipsy’; ‘The Change- 
ling’ ; ‘A Fair Quarrel’). 
Middletown, Conn., industrial and 
farming center on Connecticut 
River 15 mi. s. of Hartford; pop. 
26,495; typewriters, textiles, marine 
engines, silverware: map C-336 
Wesleyan University, picture C-337 
Middletown, N.Y., industrial and rail- 
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road city, 50 mi. n.w. of New York 
City; pop. 21,908; in gardening, 
stock-raising, and dairying district; 
saw blades, lawn mowers, shirts, 
shoes; railroad shops; important 
in early days because of location 
between Hudson and Delaware 
rivers on old Minisink road: map 
N-114 

Middletown, Ohio, industrial and rail- 
road city on Miami River 28 mi. n. 
of Cincinnati; pop. 31,220; paper, 
steel, tobacco: map 0-210 
Middle Western States, in U. S., Out- 
line U- 2 03-4 

Middlings, in flour milling F-119 
Mid'gard, in Norse mythology, the 
Earth. 

Mid'gardsorm, or Midgard serpent, in 
Norse mythology 0-202 
Thor and T-84 

Midge, small fly of the Chironomidae 
family; mosquito-like in form, but 
more delicate; abdomen long and 
slender; wings narrow; antennae 
usually plumelike; a few can bite, 
but greater number are harmless. 
Midget, a diminutive person, picture 
C-237 c 

Midgley, Thomas, Jr. (born 1889), 
chemist, born Beaver Falls, Pa.; 
discovered tetra-ethyl lead (1922) 
as an anti-knock agent in gasoline; 
noted also for work on air-condi- 
tioning, rubber, and extraction of 
bromine from sea water. 
Mid-Hudson Bridge, in New York, 
table B-342 

Midianites (mid'i-dn-its) , ancient 
Semitic people of North Arabia re- 
ferred to in the Bible as merchants, 
warriors, and shepherds. 

Midiron, a golf club, picture G-118 
Midland, Mich., city on Tittabawassee 
River, 20 mi. n. w. of Saginaw; pop. 
10,329; seat of Midland County; 
main plant of Dow Chemical Com- 
pany 

magnesium M-33 

Midland, Ontario, Canada, town on 
Georgian Bay 80 mi. n. of Toronto; 
pop. 6920; grain elevators, lumber 
and flour mills, shipbuilding yards; 
government wireless station. 
Midland counties, a name applied col- 
lectively to most of the interior 
counties of England. 

Midlothian, or Edinburghshire, county 
of s.e. Scotland on Firth of Forth; 
366 sq. mi.; pop. 525,000; oats chief 
crop ; cap. Edinburgh. 

Midnight sun, pictures N-171, S-328 
Norway N-172, 176 
Sweden S-335 

Midshipman, in United States Navy, 
next below a commissioned officer, 
a student of the Naval Academy, 
N-44-5, table N-56c 
Midshipman, or singing-fish, a fish 
( Porichthys notatiis ), of the toad- 
fish family, common on the coast 
of California; has rows of phos- 
phorescent shining spots like brass 
buttons ; makes a peculiar humming 
noise with its air-bladder. 
Midsummer Day, Scandinavian holi- 
day S-289, S-335 

‘Midsummer Night’s Dream,’ comedy 
by Shakespeare M-162, pictures 
M-162, D-94 

chronology and rank S-lOOe 
Mendelssohn’s music to M-314 
“Mid-Victorian” V-295 
Midway Islands, atolls belonging to 
U.S., n.w. of Hawaiian Islands; pop. 
437; midway between Asia and 
America; discovered 1859 by Capt. 
N. C. Brooks, U.S. Navy; annexed 
1867: map P-lOc 
air base, picture P-10 d 
cable C-9 


2d World War battle W-178 y 
U. S. naval base N-52, 53, map N-52 
Midwife toad T-101 
Mielile, Robert (1860—1932), American 
inventor, born Chicago 
Miehle printing press P-348 
Mieris (me'ris) , Frans van (the elder) 
(1635-81), Dutch genre painter, 
born Leyden; unusual skill in paint- 
ing rich and colorful fabrics (‘Two 
Ladies Drinking Tea'). His son, 
Willem van Mieris (1662-1747), 
was also a genre painter. 

Mies van der Rohe. See in Index Rohe, 
Mies van der, Ludwig 
Mifflin, Thomas (1744-1800), Amer- 
ican general and politician, born 
Philadelphia; colonel and first aide- 
de-camp to Washington; leader of 
unsuccessful “Conway Cabal” to re- 
move Washington; U.S. senator, 
governor of Pennsylvania. 

‘Mignon’, opera by Ambroise Thomas, 
story 0-232 

Mignonette (min-yon-et') , a flowering 
plant M-162 

Mignonette, Jamaica. See Henna 
Mignonette-vine. See Madeira-vine 
Migration of animals M-163— 6 
birds M-163— 4, B-124. See also in 
Index Birds, subhead migration 
crab C-390 
earthworm E-137 

fish M-166: eel E-191; mackerel 
M-12, F-80-1; salmon S-13 
insects: army-worm A-309; bee, 
swarming of B-76; locust G-138-40 
mammals M-166: bison B-150; lem- 
ming M-166, picture M-165; rein- 
deer R-71 

Migration of peoples M-167-8. See 
also in Index Emigration; Immi- 
gration 
American 

Indians, Asia to America A-148-9 
Europeans to America M-168, 
1-22—4 

California, westward movement to 
C-34, F-15, 16-17, picture C-32 
ancient 
Hittites H-312 

Indo-Europeans M-168, P-171: 

Aegean islands A-27; Greece 
G-154-6; Italian peninsula R-128 
barbarians invade Roman Empire 
M-158-9, E-322-3: Goths G-123, 
A-99 ; Huns H-362; Lombards 
L-181 ; Vandals V-271 
Mongol invasions M-223-4, 1-38 
Northmen N-168 
drought as a factor D-1136 
modern 

Greeks and Moslems uprooted from 
Turkey and Greece G-162-3 
Jews to Palestine J-218 
2d World War M-168, W-178a, pic- 
ture W-178a 

Migratory agricultural workers L-445 
Mihai {me-hi'). See in Index Mi- 
chael V 

Mihailovich (me'M-ldv-ich) , Draja 
(born 1895), Yugoslavian general, 
born near Belgrade, Serbia; became 
hero of 2d World War when, after 
German occupation of Yugoslavia, 
he organized an army of more than 
200,000 soldiers, including Chetniks 
and others, and regained thousands 
of square miles of territory; made 
minister of war and chief of staff by 
the Yugoslav government in exile 
(London) in 1942. 

Mikado (mi-fca'do), the emperor of 
Japan J-191 
palace at Tokyo T-105 
‘Mikado’, popular comic opera, book 
by Sir W. S. Gilbert, lively music by 
Sir Arthur S. Sullivan; first pro- 
duced in London 1885; many re- 
vivals since. 

Miklas (mek'lcis) , Wilhelm (born 


1872), president of Austria 1928-38; 
began as high-school teacher; 
appointed head of schools; elected 
to parliament 1907 ; joined first Na- 
tional Assembly of the Republic 
1918 ; became its chairman 1923. 
Milam, Ben (1791 ?— 1835 ) , Texan pa- 
triot, born Kentucky; led capture 
of San Antonio (1835) in Texas 
war for independence. 

Milan ( me’lan ) Obrenovitcli IV 
(1854-1901), prince of Serbia; suc- 
ceeded 1868; secured Serbian inde- 
pendence and became king 1882; 
abdicated 1889 in favor of his son, 
Alexander I. 

Milan ( mi-ldn ' or mil* an), Italy, 
Italian Milano ( me-la'nd ), 2d larg- 
est city of Italy; pop. 1,115,000: 
M-169, map 1-156 

cathedral 1-164-6, pictures 1-163, 
E-329 

‘The Last Supper’ V-300, picture 
V-299 

war of Charles V and Francis I 
F-186 

Milan, Edict of (313 A.D.) C-346 
Milanion {mi-ldn'i-on) , Green. youth 
who won Atalanta in foot race, pic- 
ture A-351 

Milbank Memorial Fund, established 
1905 by Elizabeth Milbank Ander- 
son for advancement of health and 
social welfare P-162 
Milch ( milK ), Erhard (born 1892), 
German aviation officer; army pilot 
in 1st World War; chief of air force 
in 2d World War; made marshal in 
1940. 

Mil'dews and molds M-169-70 
cheese C-164 

Mile, a unit of measure, table W-67 
nautical, table W-67: how measured 
L-179 

origin of name W-66 
Miles, Nelson A. (1839-1925), Amer- 
ican soldier, born Westminster, 
Mass. ; in Civil War rose from lieu- 
tenant to major general; fought at 
Antietam, , Fredericksburg, Chan- 
cellorsville, the Wilderness, Spott- 
sylvania, and Cold Harbor, and re- 
ceived Congressional Medal of 
Honor; later famous Indian fighter, 
captor of Apache chief Gerdnimo; 
after 1895 to his retirement 1903 
senior officer commanding U.S. 
Army; lieutenant general by act of 
Congress (1900): picture S-219 
Miles City, Mont., trade center of 
Montana; horse, cattle, and wool 
district, 135 mi. n.e. of Billings on 
Yellowstone River; pop. 7313; rail- 
road shops, stockyards, wool ware- 
houses: map M-243 
end of the cattle trail C-112 
Milet, Pierre. See in Index Millet 
Miletus ( mi-le’tus ), great maritime 
city and republic on Aegean Sea in 
ancient Ionia, Asia Minor; colon- 
izer and center of learning; stormed 
and sacked by Persians 494 b.c, for 
leading Ionian revolt: map A-25 
Milfoil, or yarrow, perennial herbs 
comprising the genus Achillea of 
the composite family with flower 
heads in flat-topped open clusters; 
among species cultivated as garden 
flowers are common yarrow or mil- 
foil ( Achillea millefolium) and 
fernleaf yarrow ( Achillea filipendu - 
Una) 

how to plant G-10 
Milfoil, water. See Myriophyllum 
Milford, Conn., industrial town on 
Long Island Sound; pop. 16,439; at 
mouth of Wepowaug River, 10 mi. 
s.w. of New Haven; oyster cultiva- 
tion, vegetable and field seed grow- 
ing; metal manufactures. 

Milford, Mass., town on Charles River, 
17 mi. s.e. of Worcester; pop. 15,- 




Key — cape, at, far, fast, what, . fffll; me, yet, fern, there; tee, bit; row, won, fdr, not, d.Q; care, bat, r^de, fall, b#rn; 

368 



MILHAUD, DARIUS 


Fact-Index 


MILLER, OLIVE 


388; textile machinery, shoes, hats, 
rubber goods; large granite quar- 
ries near by. 

Milhaud (me-Zo'), Darius (born 1892), 
French composer of music in mod- 
ern style; formerly member with 
Honegger of group of young French 
composers called “The Six.” 
Military Academy, U.S., West Point 
M-170-2, S-40 

cadet’s uniform M-170: origin TJ-180 
commissioned officers A-307d-e 
Military art and science. See in Index 
Army; United States Army; War- 
fare 

Military aviation. See in Index Avia- 
tion, military and naval 
Military hand 0-240 
Military courts-martial C-386 
Military Cross, Belgian D-32 
Military Cross, British D-32 
Military engineering E-267 
Military insignia, U.S. U-180-1, 'pic- 
tures U-178, 179. See also in Index 
Decorations of honor 
Military Intelligence (G-2), U. S., 
division of General Staff U-224 
insignia, picture U-178 
Military law D-74, C-386* 
Reconstruction, Civil War C-257 
Military Medal, British D-32 
Military parks, national, U.S. N-22/ 
Military service. See in Index Army; 

Conscription; United States Army 
Military tactics. See in Index Tactics 
Military training 
ancient Greece E-168 
knighthood K-29 

United States, first World War 
W-169 

Militia, in U.S., all able-bodied male 
citizens between 18 and 45, com- 
prising National Guard, Naval 
Militia, Unorganized Militia 
American Revolution R-86, 89 
police duties P-288 
powers of Congress over U-214 
Militia, state, former name of National 
Guard A-307c. See also in Index 
National Guard 

Miliukov (me-lo-7c6f') , Pavel (Paul) 
N. (born 1859), Russian historian 
and statesman; leader of Constitu- 
tional Democrats in Revolution of 
1917; fled to Paris when Bolsheviks 
gained control (‘Russia, Today and 
Tomorrow’ ) . 

Milk M-172-3. See also in Index But- 
ter; Cheese; Dairying; Ice cream 
Babcock test for butter-fat D-2 
bottling, pictures D-3 
buttermilk M-173 

casein: chemical formula B-10 9; 
digestion of D-69; in butter, pic- 
ture B-282; industrial uses 
P-245J-7C, 246, M-173 
certified D-5 

city supply D-4, pictures M-172a, b 
colloidal in nature C-303 
condensed M-173, C-74 
cooking C-351 
“cow-trees” T-136 

cream separator D-2, C-134, picture 
D-3 

digestion D-69 

distribution routine D-l, pictures D-3 

evaporated M-173, W-44 

fermented drinks M-173 

food values M-172-3, F-145, F-144& 

goat G-108, 109, N-172 

homogenized D-4 

hydrometer used in testing H-369 

malted M-173 

pasteurized D-5, P-86 

powdered or dried M-173, D-S9, D-2 

secreted by glands G-99 

solids M-172-3 

souring or fermentation F-24: bac- 
teria, picture B-12 

sugar in M-173, S-322, picture M-172 , 


supply, other than cow’s milk M-172 
vitamins M-173, V-311& 
yak Y-203 
yield of D-2, C-104 
Milking 

by hand, picture A-56 b 
by machine, picture D-3 
Milk of magnesia, emulsion of mag- 
nesium hydroxide in water M-33 
Milk of sulphur S-324 
Milk Kiver, Mont., tributary of Mis- 
souri, 500 mi. long, map M-243 
Milk sickness, also called “trembles” 
C-107 

Milk snake, or house snake, a harmless 
common snake of North America 
about 4 ft. long or less; so named 
because of a misconception that it 
sucks milk from cows, although 
actually it seeks barns to feed on 
mice ; strikingly colored with brown- 
ish blotches bordered with black; 
belongs to group of king snakes. 
Milk sugar, or lactose, a double (di- 
saccharide) sugar (C 12 H 22 O 11 ) re- 
ducible to galactose and glucose; 
differs from maltose and sucrose in 
structure of molecule; about one- 
sixth as sweet as cane sugar: S-322 
Milk teeth T-28, picture T-29 
Milk thistle T-81 

Milk tree, common name applied to 
several species of trees of genus 
Sapium and found in tropical 
regions; milky juice is a source of 
rubber. 

Milkweed, perennial herb of the 
genus Asclepias M-173-4 
directions for planting G-10 
seeds W-64, picture M-173 
Milkweed butterfly, or monarch butter- 
fly, color plate N-3 a—b 
egg, picture E-193 
food of larva M-174 
Milky Way, the galaxy to which the 
earth' belongs N- 60, 61, S-273, charts 
S-275, 275cZ, pictures S-272, 275 
number of stars in A-342 
Mill, James (1773-1836), English 
philosopher and -economist, whose 
strong personality and brilliant 
conversation added to influence of 
his books (‘History of British 
India’ ; ‘Analysis of the Human 
Mind’, his greatest work) ; father 
of John Stuart Mill. 

Mill, John Stuart (1806-73), English 
philosopher, economist, scholar, and 
enthusiastic democrat, son of James 
Mill, by whom he was educated; 
began Greek at 3, at 8 read Latin 
extensively; clerk in India House 
33 years; exercised immense influ- 
ence on contemporary thought; 
empiricist in philosophy, utilitarian 
in ethics, proprietor of Westminster 
Review 1837—40 (‘Autobiography’; 
‘The Subjection of Women’; ‘On 
Liberty’; books on logic and eco- 
nomics) 

Carlyle C-84 
Fabre, picture F-l 
women’s rights W-132 
‘Mill, The’, by Sir Edward Burne- 
Jones, picture P-23 
Mill 

cement C-125-6 

cotton C-378, pictures C-377, E-237: 

first spinning mill R-95 
flour F-117-20. See also in Index 
Flour and flour-milling 
rolling 1-144, pictures 1-140-1 
sawmill L-218, pictures L-216, 217: 

first in U.S. W-49 
sugar S-320-2, pictures S-320, 321 
Millais ( mil-id '), Sir John Everett 
(1829-96), English painter M-174, 
P-23 

Millay', Edna St. Vincent (Mrs. Eugen 
Jan Boissevain) (born 1892), 


American poet M-174-5, A-182, pic- 
ture A-183 

“Mill-boy of the slashes,” nickname 
applied to Henry Clay C-261 
Mill'edge, John (1757-1818), Ameri- 
can statesman and Revolutionary 
patriot; governor of Georgia 1802- 
6; United States senator 1806-9; in 
1800 presented more than 600 acres 
of land to University of Georgia 
(chartered 1785); Milledgeville, 
Ga., named for him. 

Mil'Iedgeville, Ga., town 30 mi. n.e. 
of Macon; pop. 6778; state cap. 
1807-67; seized by General Sher- 
man (1864) ; Georgia Military Col- 
lege, State College for Women; lum- 
ber, clay products 
secession convention S-285 
Millefleur (mel-flti r*) style, in textile 
design T-65, picture T-65 
Mille Lacs ( mel Idle), lake in central 
Minnesota, 16 mi. long, map M-192 
exploration and early history M-194 
Millennium, period of 1000 years, es- 
pecially the 1000-year period pre- 
ceding the Last Judgment, referred 
to in the Bible (Rev. xx, 1-5) as 
the kingdom of Christ on earth. 
Term also used for a 1000th an- 
niversary, synonymous with mil- 
lenary and millennial. 

Millepore (mil'e-por) , hydrozoan 
corals, color plate 0-200 c—d 
Miller, Alice Duer (1874—1942), Ameri- 
can writer of light fiction, born New 
York City (‘The Charm School’; 
‘Gowns by Roberta’; ‘White Cliffs’, 
a short novel in verse). 

Miller, Dayton Clarence (1866—1941), 
American physicist, born Strongs- 
ville, Ohio; professor Case School 
of Applied Science; important ex- 
periments in sound, ether theory, 
and light. 

Miller, Elizabeth Cleveland (1889- 
1937), author of children’s books, 
born Seymour, Conn. (‘Children of 
the Mountain Eagle’ ; ‘Pran of 
Albania'; ‘Young Trajan’). 

Miller, Henry (John) (1860-1926), 
American actor, born London, Eng- 
land; early performances with 
Mme. Modjeska and Adelaide Neil- 
son; later star in many plays, in- 
cluding ‘Heartsease’, ‘The Only 
Way’, and ‘The Great Divide’. 
Miller, Hugh (1802-56), Scottish geol- 
ogist and man of letters; of great 
influence in establishment of free 
Scottish church; from work on Old 
Red Sandstone deposits decided 
that creation was perfected in six 
long periods. 

Miller, Joaquin (1841—1913), pen name 
of Cincinnatus Heine Miller, 
American poet of the West; born in 
Indiana, taken as child to Oregon; 
was gold miner, soldier, journalist, 
lawyer, judge, and European trav- 
eler at various times; verses color- 
ful and vigorous though not great 
poetry (‘Songs of the Sierras’; 
‘Songs of the Sunlands’; ‘The 
Danites in the Sierras’, novel, later 
a play). 

Miller, Kenneth Hayes (born 1876), 
painter and etcher, born Kenwood, 
N. Y. ; instructor Art Student’s 
League, New York City, 1911-36; 
sculptural quality in well-ordered 
compositions. 

Miller, Lewis (1829-99), American 
inventor, manufacturer, and philan- 
thropist, born Greentown, Ohio; 
active in Sunday school movement 
helps found Chautauqua C-163 
Miller, Olive Thorne (Mrs. Harriet 
Mann) (1831-1918), American or- 
nithological writer, born Auburn, 
N.Y. ; took early interest in birds 


ii=French German ii; pern, go ; thin, then ; ?l=French nasal (Jean) ; zh — French j (z in azure) ; K=Ge rman guttural ch 

369 




rasaa 








MILLER, WILLIAM 


and wrote prolifically on bird life 
for young 1 folks (‘Children’s Book 
of Birds’ ; ‘Little Folks in Feather 
and Fur’; ‘Little Brothers of the 
Air’ ) . 

Miller, William (1782-1849), Ameri- 
can religious leader, born Pittsfield, 
Mass.; captain in War of 1812; 
from study of Bible came to believe 
in second coming of Christ; founded 
Adventist movement in U. S. See 
also in Index Adventists 

Miller, popular name for several kinds 
of moths, so called because the fine, 
dustlike scales on their wings and 
bodies reminded people of the men 
who work in flour mills. 

Miller, moth miller, or owlet-moth, 
moth of the cutworm C-418 

Millerund ( mel-rdh '), Alexandre 
(1859-1943), president of France 
1920-24; minister of war in first 
years of 1st World War; senator 
after 1925; sponsored many social 
reforms ; originally a Socialist, later 
a Liberal. 

Miller’s-thumb, a small swift fish 
( Gottus ) which lurks wherever sal- 
mon or trout are found, preying 
upon the eggs and fry of its neigh- 
bors. It is the only representative 
of the great sculpin family in North 
American fresh waters. 

Milles ( miries ), Carl (born 1875), 
Swedish sculptor, born near Upsala; 
early work influenced by Rodin ; 
delicate and monumental subjects 
handled with equal skill; best, 
known for finely designed, ruggedly 
modeled fountains (‘Fountain of 
Diana’; ‘Triton Fountain’) 
fountain in St. Louis, Mo. S-10 
monument, Wilmington, Del. W-105, 
picture D-40a 

statue in St. Paul, Minn. S-ll 

Millcsimo (mel-ld'ze-mo) , Italy, vil- 
lage 35 mi. w. of Genoa; Napoleon 
defeated Austrians 1796. 

Millet ( miVet ), Francis David (1846- 
1912), American artist and author, 
born Mattapoisett, Mass. (‘Evolu- 
tion of Navigation’ in the Custom 
House, Baltimore, Md.) ; genre 
paintings (‘A Cozy Corner’) ; wrote 
‘Capillary Crime and Other Stories’ ; 
‘The Danube’ ; ‘The Expedition to 
the Philippines' ; went down with 
the Titanic. 

Millet Jean Francois (1814— 

75), French painter of peasant life 
M-175-6 

‘Bringing Home the Newborn Calf’, 
picture P-22 

Millet, or Milet, Pierre (1635-1708), 
French-Canadian missionary who 
did notable work among Iroquois 
Indians in New York. 

Mil'Iet, any of various cereal grasses 
with small grains borne on spikes 
or panicles M-176 
India 1-37 

Millet Cross, Father, a national monu- 
ment in New York N-22 

Miriibar, a unit used to measure 
barometric pressure B-50 

Milligram, unit in metric system 
(0.015 grain) M-130 

Millikan, Robert Andrews (born 1868), 
American physicist, born Morrison, 
111.; department of physics Uni- 
versity of Chicago 1896-1921; direc- 
tor Norman Bridge Laboratory of 
Physics, and chairman California 
Institute of Technology, Pasadena, 
Calif., since 1921; especially known 
for isolating electron and for re- 
searches on cosmic rays and on 
radiating properties of light atoms; 
won Nobel prize 1923: picture R-13 
calculating electric charge of electron 
A-360 
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cosmic rays R-15 
Pupin’s influence P-368a 
Mil'liliter, unit ’ in metric system 
(0.27 fluid drams) M-130 
Mil'limcter, unit in metric system 
(0.03937 inch) M-130 
Millimicron, one millionth of a mil- 
limeter S-242, table R-14 
Millin, Sarah Gertrude (born 1889), 
British writer, born South Africa 
of Jewish parents; penetrating 
novels on South African life (‘The 
Dark River’ ; ‘God’s Stepchildren’ ; 
‘An Artist in the Family’ ; ‘The 
Coming of the Lord' ; ‘The Fiddler’ ) . 
Millinery, women’s hats; originally a 
general term for all feminine finery. 
The word is probably derived from 
Milaner, an inhabitant of Milan, 
Italy, a city once famous as a trade 
center for women’s wear: FI-235-6 
Milling, of coins M-196 
Milling, or fulling, of cloth W-145 
teasel plant used T-81-2, picture 
T-81 

Milling machines, for working metal 
T-lll, 112, picture T-110 
Milling of flour F-117— 20. See also in 
Index Flour and flour milling 
'‘Millions for defense, but not one cent 
for tribute” ‘X Y Z’ affair X-202 
Mil'lipede, or ‘‘thousand legs,” a 
many-legged arthropod C-131 
‘Mill on the Floss, The’, novel by 
George Eliot, published 1860 N-182, 
E-252 

Mills, Enos A. (1870-1922), American 
naturalist, born Kansas City, Kan.; 
author of articles urging protection 
of birds and wild flowers, and es- 
tablishment of national parks 
(‘Wild Life in the Rockies’; ‘Rocky 
Mountain Wonderland’) 
in Estes Park C-311 
Mills, Ogden Livingston (1884-1937), 
American lawyer and secretary of 
the treasury, born Newport, R.I. ; 
practised law in New York City and 
was active in New York State poli- 
tics; member U:S. House of Repre- 
sentatives 1921-27; under-secretary 
of the treasury 1927-32 ; secretary 
of treasury 1932-33. 

Mills, Robert (1781-1855), architect 
and engineer, born Charleston, 
S. C. ; studied with Thomas Jeffer- 
son; as architect of public build- 
ings, Washington, D. C., designed 
the Treasury, Patent Office and 
old Post Office; made original de- 
sign for Washington Monument, 
Washington, D. C., but plans were 
greatly modified 

Washington memorial, Baltimore, 
picture B-33 

Mills, Roger Quarles (1832-1911), 
American politician, born Todd 
County, Ivy.; member of Congress 
from Texas 1873-92; as chairman 
of Ways and Means Committee in- 
troduced Mills Bill; U.S. senator 
1892-99. 

Millsups College, at Jackson, Miss. ; 
founded 1892 by Methodist Epis- 
copal Church, South; arts and 
science. 

Mills Bill C-266 

Mills College, college of liberal and 
fine arts at Oakland, Calif. ; for 
women; non-sectarian; founded in 
1852 in Benicia, Calif.; first Prot- 
estant academy for girls on Pacific 
coast; removed to Oakland 1871; 
chartered as a college 1885. 
Millspaugh, Arthur Chester (born 
1883), American financial adviser 
to Persia and later to Haiti; born 
Augusta, Mich, 
work in Persia P-133 
Millstone F-117, picture F-118 
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Millville, N.J., manufacturing city 40 
mi. s. of Philadelphia at head of 
deep-water navigation on Maurice 
River; pop. 14,806; glass products 
from glass sand obtained near by; 
cotton mill and bleachery ; agri- 
culture and poultry raising: map 
N-90 

Milman, Henry Hart (1791-1868), 
English churchman, historian, and 
poet; dean of St. Paul’s Cathedral, 
London (‘History of Latin Christi- 
anity’). 

Milne (miln) , A(lan) A(lexancler) 
(born 1882), English dramatist, 
novelist, essayist, and writer of 
verses and stories for children ; 
whimsical, humorous, with rare 
imaginative charm ; educated at 
Cambridge; was assistant editor of 
Punch for eight years ; served in 1st 
World War; afterwards devoted 
himself to writing (‘When We Were 
Very Young’, ‘Winnie-the-Pooh’, for 
children; ‘Mr. Pim Passes By’, ‘The 
Dover Road', ‘Michael and Mary’, 
plays ; ‘Autobiography’ ; ‘Two Peo- 
ple’, novel). 

Milner, Alfred, Viscount (1854—1925), 
British statesman and colonial ad- 
ministrator; won international fame 
as high commissioner for South 
Africa 1897-1905, period which laid 
permanent foundations of British 
rule there; an Imperialist and Con- 
servative, he opposed famous Lloyd 
George budget of 1909, but joined 
Coalition cabinet 1916 and except 
for Lloyd George took largest 
share in civilian war activities; sec- 
retary of state for colonies 1919. 

Milo ( mi'lo ), or Milon (6th century 
b.c.), Greek athlete; crowned 6 
times at Olympic Games and 6 
times at Pythian for wrestling; car- 
ried an ox through stadium. 

Milo. See in Index Melos 

Milo, a variety of grain sorghum na- 
tive to Africa; introduced into U.S. 
about 1880 ; grown over Great Plains 
region. 

Milreis (mel-rd'es) , former monetary 
unit of Brazil, worth at par 54.76 
cents; replaced as coinage unit by 
cruzeiro in 1926, but retained as 
basis of foreign exchange; nominal 
value about 20 cents. 

Milroy, Robert Huston (1816—90), 
American soldier, born Washington 
County, Ind. ; served in Mexican 
War and in Civil War under Lee. 

Miltiades (mil-ti' a-dez) (died 488? 
b.c. ), Athenian general, victor over 
Persians at Marathon (490 b.c.) 
P-135 

Milton, John (1608-74), English poet 
M-176— 9, pictures M-176, 178, E-285 
‘Paradise Lost’ M-179-80: meter 
used P-269; sum received for 
writing B-191 

poem inspired by Christmas C-229d 
quoted: ‘L’ Allegro’ H-266; good 

books B-175; Shakespeare S-lOOc; 
slavery S-161 
‘Samson Agonistes’ M-180 
vocabulary E-282 
Wordsworth’s tribute F-32 

Milton, Mass., suburb 7 mi. s. of 
Boston, on the Neponset River; 
pop. 18,708; settled in 1636; in- 
corporated 1662; industrial center; 
chocolate, drugs, dyestuffs, pianos, 
artificial legs. 

Milvian ( miVvc-an ) Bridge, or Mul- 
vian Bridge, ancient bridge over 
Tiber on Flaminian Way where 
Maxentius was drowned following 
his defeat by Constantine 312 a.d. 
C-346 

Milwau'kee, Wis., largest city of state ; 
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MILWAUKEE-DOWNER 

pop. 587,472: M-180— 1, map W-124 
German element 1-22 
Zoological Garden Z-223 

Milwaukee-Downcr College, at Mil- 
waukee, Wis. ; non-sectarian insti- 
tution for women; Milwaukee Col- 
lege (founded 1851) and Downer 
College (founded 1855) ; united in 
Mihvaukee-Downer College 1895; 
letters and science, music, home 
economics, art, occupational ther- 
apy. 

Milwaukee River, in Wis., 100 mi. 
long; enters Lake Michigan at Mil- 
waukee. 

Mime '(mim), a form of popular 
comedy developed in 5th century b.c. 
in s. Italy; portrayed events of 
every-day life by means of dancing, 
gestures, and witty dialogue; 
barred from public stage by Chris- 
tian church but kept alive by strol- 
ling players; preserved comic ele- 
ment in drama during Middle Ages 
and Renaissance as found in the 
mystery plays, interludes, and 
dumb shows; traces still evident in 
modern pantomime and vaudeville: 
D-93 

Mimeograph, trade-mark for stencil 
duplicator, machine for making 
multiple copies of documents; com- 
monly but erroneously applied to 
stencil duplicating in general; con- 
sists of a stencil and a revolving, 
self-inking cylinder, turned by hand 
or by motor; paper fed at rate of 
several thousand sheets per hour; 
originated with Thomas A. Edison’s 
electric pen in 1875 and Albert 
Blake Dick’s “mimeograph” dupli- 
cator in 1884. 

Mimicry, among animals, resemblance 
in physical structure or coloring 
to other animals or to natural ob- 
jects of their environment; pro- 
vides protection or concealment; 
includes protective coloration : 
P-353-4 

Mimic thrush T-85, M-213 

Mim'idae, a family of perching birds 
embracing the mocking-birds and 
thrashers. 

Mimir (me’mer) , old giant in Norse 
mythology, guardian of the foun- 
tain of knowledge which watered 
the tree, Ygdrasil 0-202 

Miinner'mus (7th century b.c.), Greek 
elegiac poet, the first to make 
elegiac verse a vehicle for love- 
poetry. 

Mimo'sa, a small tree (Albizzia juli - 
brissin ) with branched trunk, 
smooth gray bark, and feathery 
compound leaves, which fold up at 
night; small fragrant flowers with 
long pink stamens borne in dense 
spherical clusters that suggest 
powder puffs; native to Asia; cul- 
tivated for ornament in the U. S. ; 
bark used for tanning 
sensitive leaves S-78 

Mimulus ( mim’u-lus ), or monkey- 
flower, a genus of annual and peren- 
nial plants of the figwort family, 
found throughout world, often in 
moist places. Leaves oblong or 
oval; stems square; flowers tubu- 
lar, seeming like tiny monkey faces, 
yellow spotted brown or white 
through red ; Allegheny monkey- 
flower (M. ringens) ; common 
monkey-flower (M. luteus). See in 
Index Musk-plant 

Mi'mi, village near Mecca, Arabia 
M-103 

Mi'na, my'nali, or myna, starling-like 
birds of the genus Acridotheres, 
family Sturnidae 3 native to India 
and the Pacific islands; some 
species, especially the Indian house 
mynah, are tamed and taught to 
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speak; the true talking mynah of 
India ( G-racula religiosa) belongs 
to the same family. 

Min'arets, slender towers of mosques 
provided with balconies from which 
are issued the calls to prayer, pic- 
tures M-214, 1-123 

Minas de Rio Tinto ( me'nds dd re’d 
ten’ to). See in Index Rio Tinto 
Minas Gerues (me’nds zhe-ris’) (mean- 
ing general mines), state of in- 
terior Brazil; 229,270 sq. mi.; pop. 
about 7,500,000; cap. Bello Hori- 
zonte; diamonds and other gems; 
gold, iron, manganese ores; live 
stock; coffee, rice, beans, tobacco: 
B-225, 226, 226a 

manganese deposit, picture S-208 
plateau, map B-226 
Minch, strait separating Hebrides 
from n.w. coast of Scotland H-267, 
maps E-270a, E-279 
Mind M-181. See also in Index Brain; 
Psychology 

Mindanao (min-dd-nd’ 5 ) , southern- 
most and 2d largest island of Phil- 
ippines; 36,906 sq. mi.: P-164, 
maps A-332c, P-105, P-168 
coat of arms P-93, color plate F-87 
Moros in P-166 

Mind-cure, or mental therapy M-109 
Min del, a glacial phase 1-25 
Mindel-Riss, an interglacial period 1-25 
Min'den, Germany, old town in w. on 
the Weser River 55 mi. s. of 
Bremen, near which English and 
Prussians defeated French (1759) | 
in Seven Years’ War: pop. 27,000: 
map G-66 

Mindoro, 7th largest of Philippine 
Islands; 3794 sq. mi.; mountainous 
plateau reaching height of 8800 ft. 
in Mt. I-Ialcon; sugar cane, forest 
products: maps A-332 c, P-105 
Mine, submarine T-113— 16, B-157 
mine layers and sweepers N-56, 
T-116 : how named, table N-56a 
protection against T-116 
Mineola, N. Y., county seat of Nassau 
County, Long Island, 4 mi. e. of 
New York City limits; pop. 10,064; 
railway junction and mercantile 
distributing center; packing plants 
and vegetable depots: map L-195 
Miner, Jack (born 1865), Canadian 
naturalist, born of English parents 
at Dover Center. Ohio; known for 
efforts to protect wild life; estab- 
lished bird sanctuary at his home 
in Kingsville, Ontario, Canada. 
Mineral industries. Outline 1-76—7 
Mineral'ogy, defined M-181 
Mineral oils F-18 

petroleum and its derivatives 
P-144-53 

Minerals M-181-5. See also Mines 
and mining: names of minerals; 
countries and states by name 
carbonates M-182 
classification M-181 
conservation C-342 
crystalline forms C-409, M-182 
food. See in Index Minerals, in food 
gem stones G-26-9 
ocean content 0-196 
oxides M-182 

production, consumption, and trade | 
of world, pictographs M-188«. 5, 
M-189 

prospecting for M-186, E-343— 4: 

radio beam used R-25 
rocks classified M-184 
salines M-183 

silicates M-183— 4: abundant S-143 
sulphide types M-182 
Minerals, in food F-144, 145, M-185, 
chart F-1445., picture F-144a 
calcium C-19, F-145 
iodine F-145-6 
iron F-145 
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milk M-173, F-145 
phosphorus F-145, P-177, C-19 
plants need, picture P-235 
Mineral springs W-46, S-263 
Hot Springs resort, Ark., picture 
A-298 

Indiana W-48 
Missouri M-207 
West Virginia W-74 
Wisconsin W-125 

Yellowstone Park Y-206, picture 
Y-205 

Mineral wax, or ozokerite P-145, A-337 
used in electrotyping E-243 
Mineral Wells, Tex., health and vaca- 
tionists resort 45 mi. w. of Fort 
Worth; pop. 6303; manufacture of 
medicinal crystals; hunting, fishing. 
Mineral wool, a fibrous mineral ma- 
terial consisting of fine, interlaced 
fibers, made by blowing a jet of air 
or steam through molten slag, glass, 
or certain rocks; also called rock 
wool, slag wool, and glass wool, de- 
pending upon the raw material from 
which it is made; high percentage 
of dead air space makes it valuable 
for sound and heat insulation. 

Miner bee, a solitary bee B-78 
Miner'va, in Roman mythology, god- 
dess of wisdom, identified with 
Greek Athena M-185, A-352-3. See 
also in Index Athena 
Mines, Bureau of, U. S. U-230, M-189 
Alaska served by A-104 
employs geologists G-45 
promotes safety S-2c 
Mines and mining M-185-9, Outline 
1-76. See also in Index principal 
minerals by name 
air conditioning H-266 
choke damp (carbon dioxide) C-82 
Davy’s safety lamp D-21 
deepest, chart A-63: gold mine 
G-Ul 

dredging D-104, pictures D-103, 
G-113 

geologists employed G-45 
history M-189, S-160, C-284 
hydraulic G-112, pictures A-102, 
F-114 

miners: types and living conditions 
C-286 

open-pit method M-188. See also in 
Index Open-pit mining 
placer method M-186, G-lll-12, pic- 
tures A-102, A-371: with dredge, 
pictures D-103, G-113 
prospecting M-186 
railroads in R-36, 1-74 g: factor in 
prices C-286 

safety equipment C-286, picture 
P-113 

strip mining C-286 
ventilation M-188 

working conditions: America C-286; 
ancient Greece S-160 
Mine sweepers and layers N-56, T-116 
how named, table N-56 a 
Ming Dynasty, the ruling dynasty in 
China from 1368 to 1644 C-221J 
capital at Nanking N-3 
Peking tombs P-102 
Minho ( men’yo ), a river forming part 
of n. boundary of Portugal, 170 
mi. long, map S-226 
Miniature, in illumination of books 
and manuscripts B-178, color plates 
B-176a— 5, 178a— 5 
Minie (mhi'i-a) ball, a bullet F-50 
Minim, unit of fluid measure, one-six- 
tieth of dram or l/480th of a fluid 
ounce; roughly equal to one drop. 
Minims, mendicant order founded 1454 
by Francis of Paola; first known 
as “Hermits of St. Francis”; named 
Minims by Pope Alexander VI: 
M-236 

Mini'mum age in labor C-205 
Minimum wage, lowest wage which 
will secure to the worker and de- 
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pendents physical efficiency and so- 
cial decency; covers least cost of 
clothing - , food, shelter, and medical 
care as determined by existing 
prices; some states of U.S. and for- 
eign countries have boards to fix 
this wage, with more or less au- 
thority to compel employers to pay 
it: F-2, L-44 d 

Fair Labor Standards Act R-146Z 
Henry Ford F-153 

Mining. See in Index Mines and min- 
ing 

Mining engineering E-267. See also 
in Index Mines and mining 
education for M-189 
vocation V-322, 327 
Min'ion type T-172 
Ministerial government D-47 
Ministers, in diplomatic service 
D-70-1 

salaries, U. S. U-231 
Ministry, in government, body of ad- 
ministrative officers corresponding 
to TJ. S. cabinet C-3. See also in 
Index Cabinet 
Ministry, in religion V-324 
Minltari ( me-ne-ta're ) Indians. See 
in Index Gros Ventres 
Minium, or red lead (PbaOQ, a red 
solid formed by heating lead oxide 
at 400° C. for some time; used on 
iron structures to prevent rusting. 
Mink, a weasel-like animal M-189 
Minneap'olis, Minn., largest city of 
state; pop. 492,370: M-190, map 
M-192, pictures M-193 
Cappelin Memorial Bridge, picture 
B-243 

Federal Reserve Bank (9th) and 
district, map F-22 

flour mills F-120, M-190, pictures 
F-117, M-193 

Institute of Arts, table M-392 
Minnehaha Park M-190,. picture 
M-193 

state university, picture M-191 
Minneeonjou (mi-ni-kon' zIiq) , a tribe 
of the Teton Sioux living chiefly in 
Sohth Dakota; a few are in North 
Dakota. 

Minnehaha ( min-e-hd'hd ) (“Laugh- 
ing Water”), in Longfellow’s poem 
‘Hiawatha’, maiden loved by Hia- 
watha, picture M-193 
Minnehaha Falls, Minneapolis M-190 
Minnesinger (min- e -zing' er) , wander- 
ing singers in medieval Germany 
M-310 

Tannhauser T-9 
Minnesongs G-62 

Minnesota, a state in n. cent. U.S.; 
84,068 sq. mi.; pop. 2,792,300; cap. 
St. Paul: M-190— 5, maps M-192, 
U-1885-e 

agriculture M-191-2 
bird, state B-122 
capitol, state S-ll, picture M-195 
cities M-194, list M-190. See also in 
Index names of cities 
climate M-190-1, U-190 
education M-194 : Minneapolis 
M-190; St. Paul S-ll; university, 
picture M-191 
flag F-92, color plate F-87 
flour M-194: Minneapolis M-190, 
F-120, pictures F-117, M-193 
flower, state S-279 

forests, national and state, table 
F-250 

government M-194 
Great Lakes shipping D-119, G-1465- 
47, maps G-146a, 147 
history M-194-5: Hennepin H-274; 
Hudson’s Bay post, picture F-225; 
immigration M-194; St. Paul S-ll 
iron ore production M-192, 1-135, 
picture 1-134 

manufactures M-192-4: Duluth 

D-119; Minneapolis M-190; St. 
Paul S-ll 
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minerals M-190, 192, 1-135 
Mississippi River M-203-6 
name, meaning M-190 
natural features M-190-1 
nickname S-279 

Pipestone National Monument N-22d 
products M-191— 4, chart M-192, list 
M-190 

Red River R-62 
water power M-190, 194 
Minnesota, University of, at Minneap- 
olis, Minn. ; state control ; estab- 
lished 1851 (present charter 1868) ; 
arts and science, law, medicine, 
dentistry, pharmacy, chemistry, 
engineering, architecture, agricul- 
ture, forestry, home economics, 
mines, metallurgy, education, busi- 
ness administration ; general col- 
lege graduate school 
Folwell Hall, picture M-191 
football stratagem F-151d 
Mayo Clinic M-194 

Minnesota River, tributary of Missis- 
sippi (450 mi. long), map M-192 
Minneton'ka Luke, near Minneapolis, 
Minn. M-190, map M-192 
Minnewit, Peter. See in Index Minuit 
Minnow, name often applied to any 
small fish; technically to those of 
family Gyprinidae ; usual length 
three or four inches although some 
members of the family grow to sev- 
eral feet in length 
gambusia destroys mosquitoes M-270 
Mino'an Age A-26, C-246 
Mino da-Fiesole (me'no dd fe-a'zo-ld) 
(1431-84), Italian sculptor (real 
name Mino di Giovanni) S-57 
Minor, Robert (born 1876?), Amer- 
ican Communist party leader, jour- 
nalist and cartoonist by profession, 
born San Antonio, Tex. ; became 
associated with Communist move- 
ment in U. S., 1919; edited the 
Daily Worker; sent to prison for 
inciting riot in New York City, 
1930; succeeded Earl Browder as 
general secretary of Communist 
party in U. S., 1941. 

Minor, in law, a person under legal 
age, which is 21 in England and 
generally throughout the D.S., 
though 18 for women in many 
states. 

Minor, in music, smaller or shorter; 
used of an interval which is a half- 
tone smaller than the corresponding 
major interval, of chords containing 
such intervals, and of scales and 
music in general in which such in- 
tervals predominate. 

Minorca (me-nor'kd), 2d largest of 
Balearic Islands;. 260 sq. mi.; fine 
harbor at Mah6n: B-17, map S-226 
Minorca, a breed of poultry P-338, 
picture P-337 

Minorites. See in Index Franciscans 
Minorities, national, racial groups 
forming lesser part of population 
of a country. 

Minor scales, in music S-198 
Minos ( mi'nds ), in Greek mythology, 
king and lawgiver of Crete, son of 
Zeus and Europa, father of Ari- 
adne; after his death, judge in un- 
derworld 

Daedalus myth D-l 
legend of Cretan bull H-282 
name given to Minoan Age A-26 
palace ruins C-394 
Theseus and the Minotaur T-79 
Minot, George Richards (born 1885), 
medical scientist, born Boston, 
Mass. ; began teaching at Harvard, 
1928 ; shared, with William P. 
Murphy and George FI. Whipple, 
Nobel prize (1934) for discovery of 
value of raw liver or liver extract 
in the treatment of anemia. 
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Minot, N. D., trade center on Souris 
River 200 mi. w. of Grand Forks; 
pop. 16,577; coal mining, flour mill- 
ing, and manufacture of briquettes; 
state teachers college: map N-162 
Minotaur (min' 6-tar), in Greek my- 
thology, bull-headed man-monster, 
eater of human flesh; imprisoned 
by Minos in Cretan labyrinth: 
T-79 

labyrinth D-l, C-394 
Minot's Ledge, lighthouse L-132, pic- 
ture B-199 

Min River, s.e. China, entering For- 
mosa Strait ; navigable in lower 
course 

Foochow F-139, picture F-139 
Minsk ( minsk ), U.S.S.R., capital of 
Byelorussian (White Russian) 
Soviet Socialist Republic, 430 mi. 
s.w. of Leningrad; pop. 240,000: 
map E-326e 

Minster, monastery church 
origin of term M-233 
‘Minstrel Boy’, an Irish folk-song 
F-134 

Minstrels, medieval bards M-310 
‘Nibelungenlied’ N-140 
romances R-127 
skalds N-166 

‘Minstrelsy of the Scottish Border’, 
collection of ballads by Scott S-48 
Mint, a genus of herbs M-195-6 
used with tea T-27 
Mint, United States M-196-7 
Mint camphor. See in Index Menthol 
Mintlm, in Greek mythology M-195 
Min'to, Gilbert J. ISlliott-Muvray- 
Kynynmond, Earl of (1845-1914), 
English statesman; served in Riel 
Rebellion; governor general of 
Canada 1898-1904, and viceroy of 
India 1905-10. 

Minto, Lake, in n.w. Quebec; 485 sq. 

mi.: map C-50c 
Minuend, in subtraction S-316 
Minuet (mln-yu-et') , in music, a 
musical form in triple time to ac- 
company the small, light steps of 
a dignified dance, also known by 
same name; often part of a suite 
in symphony M-313 
Min'uit, or Minnewit, Peter (1580- 
1641), colonial official for Dutch 
and Swedish West India Compa- 
nies ; obtained right to settle on 
Manhattan Island from Wappinger 
Indians and built Fort Amsterdam 
1626: N-121 

bargaining with the Indians, picture 
A-153 

leads Swedish people in Delaware 
colony D-41 

Minus, in mathematics A-285, 286 
Minuscule (min-us'kul) , lower-case 
alphabet B-177, A-135 
Minute, in measurement of angles 
G-48 

Minute, why divided into 60 seconds 
B-5 

‘Minute Man,. The’, statue by Daniel 
French L-100, picture S-63 
Minute-man plow, picture A-48 
Minute men, American colonial mili- 
tia, so called because of readiness 
for action at a minute’s notice 
flags: Bedford, Mass. F-99; Cul- 
peper County, Ya. F-98, color plate 
F-90 

Lexington and Concord L-100 : Lex- 
ington, picture R-87 
Minutes, of clubs or societies P-80 
Miocene ( mVd-sen ) period, in geo- 
logic time G-40, picture G-41 
Miquelon, French island, administered 
with St. Pierre. See in Index St. 
Pierre and Miquelon 
Mir (mer), Russian village commu- 
nity R-181 
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Mirubcau (me-rd-bo') , Honore Gab- 
riel Riqueti, Count (1749-91), 
French Revolutionary statesman 
M-197 

MIrab'ilite, a mineral, sodium sul- 
phate M-183 

Miracle-plays, religious plays of Mid- 
dle Ages M-197, D-93 
Spanish S-236 

Miracle tale, in 'Canterbury Tales' 
C-161, 162 

Mirafiores ( me-rd-flo'rds ) Focks, in 
Panama Canal P-63, map P-52, 
picture P-49 

Mirage ( me-rdzh '), an optical illu- 
sion M-198-9 

Miramiclii (mh'-d-me-she') River, 2d 
largest river of New Brunswick; 
abounds in fish 
logging, picture C-54 
Miranda, Francisco (1756 7—1816) , 
S p a n i s h- American revolutionist, 
born Caracas, Venezuela; served 
with the French in the American 
Revolutionary War and later in the 
French Revolution, during which 
he was imprisoned; returning to 
South America in 1806 he initiated 
a revolution in Venezuela, but was 
captured by the Spanish in 1812 
and died four years later in prison 
in Cadiz 

dictator of Venezuela V-276 
Miran'da, in Shakespeare’s ‘Tempest’, 
daughter of Prospero T-44 
Mirbeau, Octave (1850-1917), French 
novelist and playwright; his story 
of Norman peasants ‘Lettres de ma 
Chaumiere’ (1886) had a wide ap- 
peal; noted for his plays (‘Celes- 
tine’ ; ‘Torture Garden’ ; ‘Calvary’ ; 
and play produced in New York 
City in 1905 as ‘Business Is Busi- 
ness’) 

estimate of Maeterlinck M-24 
Mir'iam, Hebrew prophetess, sister of 
Moses (Exod. ii; xv, 20). 

Mir Jaffa, or Jaffir, Indian general 
and ruler C-272 

Miro (me-ro'), Joan (born 1900), 
Spanish painter; early work in- 
fluenced by Van Gogh, later painted 
abstractions, finally turned to sur- 
realism; ingenious use of color, 
fine sense of design (‘Dog Barking 
at the Moon’ ; ‘The Farmer’s Wife’). 
Mirror M-199, L-125-6 
colonial A-172 

heat, radiant, focused by H-262 
interior decoration, pictures 1-102, 
106, 107 

polarization of light L-130 
reflecting telescope T-38, 39, 40 
reflection, . law of L-126 
speculum metal A-132 
Mirror galvanometer C-5 
Mirror Fake, Yosemite Valley Y-207 
‘Misanthrope, Le’ (hi me-zdh-trop ' ) , 
comedy by Moli^re (1666) ; kind 
and sensitive Alceste, because of 
the insincerity in conventional so- 
ciety, becomes a cynic and misan- 
thrope (hater of mankind). 
Misdemeanor, in law, a minor crime, 
less serious than a felony, punish- 
able by fine, imprisonment, or both, 
in a city or county jail rather than 
in a penitentiary, and not involving 
the loss of citizenship. 

‘Miserables, Fes’ (Id me-zd-rd'blu) 
(The Unfortunates), novel by Vic- 
tor Hugo, first published in 1862 
H-353-4 

Miserere ( miz-e-re’re) , a musical set- 
ting of the 50th Psalm in the Vul- 
gate beginning Miserere Mei , Dom- 
ine (Have mercy upon me, O 
Lord) ; in architecture, projection 
on underside of medieval church 
seats which afforded support to a 


person standing when the seat was 
turned up; also called Misericord. 

Misericordia, College, at Dallas, Pa. ; 
Roman Catholic institution for 
women, founded 1924; arts and 
sciences, music, home economics, 
secretarial science. 

Mishawa'ka, Ind., manufacturing cen- 
ter 4 mi. e. of South Bend on St. 
Joseph River; pop. 28.298; auto- 
mobiles, machinery, trunks, rubber 
goods, furniture. 

Mish'na, part of Talmud H-267 

Mis'pickel, or arsenopyrite, a mineral 
composed of iron, sulphur, and ar- 
senic, containing 46 per cent arse- 
nic and principal source of "white 
arsenic" of commerce; occurs in 
veins associated with various ores 
of gold, lead, tin, etc. ; silver-white 
in color. 

Misquuh Hills, elevated region in n.e. 
Minnesota containing highest point 
in state (2230 ft.). 

Missal, the book containing the serv- 
ice for the celebration of the mass. 

Missel-thrush T-88 

Missin'aibi River, Ontario, Canada; 
flows 265 mi. into Moose River: 
map C-50c 

Missing link A-225 

Mission, Captain, 17th century French 
pirate, famed for eloquence and 
courtly manners; derived socialistic 
ideas from an ex-priest named 
Carraccioli, his lieutenant, and 
founded ideal colony on island off 
Madagascar; drowned at sea. 

Mission architecture, Spanish-Ameri- 
can style developed particularly in 
California and the Southwest 
A-271, C-32, S-223, pictures C-34, 
S-222 

old and new styles compared, pic- 
tures A-273 

Ranchos de Taos, N. M., picture 
S-222 

San Luis Rey, Calif., picture M-235 
San Xavier del Bac, Tucson, picture 
A-291 

Missionary Ridge, battle of (Nov. 25, 
1863) C-157 
Sheridan S-114, C-157 
Thomas T-82 

Mission Indians 1-55 

Missions, Christian C-233-4. See also 
in Index Christianity 
Burma B-279 
China C-221& 

Franciscan M-234, F-187 
French Indian missions A -156 
Grenfell, in Labrador G-177-8 
Hebrides and St. Columba H-267 
Japan J-191a 
Junipero Serra S-24 
Korea K-40 
Livingstone L-167-9 
Loyola, St. Ignatius L-210-11 
Moody's mission in Chicago M-249 
Mormon M-258 
North American Indians 
Arizona A-290 
California C-32— 3, S-24 
Hennepin H-274 
Marquette M-67 
Oregon 0-248 

Southwest S-222, 223, 1-55, N-96 
Texas T-59 
Wisconsin W-126 

Pacific Islands P-8; Fiji Islands 
F-33; Hawaii H-245; Philippines 
P-166, 167, 169 
Paraguay P-67 
Patrick, St. P-89 
Paul, St. P-90 
Peter, St. P-141 

Spanish, in America S-222, 223: 

Arizona, picture A-291; California 
C-32— 3, S-24, pictures C-34, A-273, 
M-235; Texas T-59 
Xavier, St. Francis X-197 


Missions, 3Iohammedan R-71 
Missisauga, tribe of Indians of Algon- 
quian family; originally lived about 
Lake Huron and Georgian Bay in 
Canada; later, parts of tribe moved 
to vicinity of Detroit, w. New York, 
and Ontario peninsula. 

Missisquoi River, in n. Vermont; runs 
through Canada for a few miles; 
flows into Lake Champlain; about 
90 miles long: map N-86 
Mississippi, a gulf state of U.S. ; 
47,716 sq. mi.; pop. 2,183,796; cap. 
Jackson: M-199-202, maps M-200, 
U-188c 

Ackia Battleground N-20 
agriculture M-200 
bird, state B-122 

cities M-202, list M-199. See also in 
Index names of cities 
education M-202 
flag F-92, color plate F-87 
flower, state S-279 

forests, national and state, table 
F-250 

government M-202 
history M-202: battle of Vicksburg 
V-293; secedes C-329 
name, origin of, and nickname S-279 
national military memorials N-22/ 
natural features M-199 
products M-200— 2 , chart M-200, list 
M-199 

Mississippi, University of, at Oxford, 
Miss.; chartered 1844, opened 1848; 
liberal arts, science, engineering, 
pedagogy, medicine, law, pharmacy, 
music; graduate school. 
Mississippian period, in geology G-40 
Mississippi Bubble L-208 
Mississippi College, at Clinton, Miss. ; 
Baptist institution for men, founded 
1826; arts and sciences. 

Mississippi kite, a bird of prey K-26 
Mississippi River, greatest river of 
North America and, including Mis- 
souri, one of the longest in the world 
(3,988 mi.) M-203-6, N-151, U-184, 
maps N-150a, b-c, U-188c 
bridges: New Orleans N-100, picture 
B-240a; St. Louis S-9 
dams M-206 : Davenport, picture 
I-119&; Keokuk 1-120, 122 
delta M-206 

drainage basin P-202, M-204, map 
M-205 

exploration M-203, M-194-5: De 

Soto D-55-6; Hennepin H-274; 
Joliet J-226, M-67; La Salle 

L-66-7; Marquette M-67, J-226; 
Radisson F-224 
Falls of St. Anthony M-190 
fish F-79 

floods M-204, 206, F-106a, b } c 3 pic- 
ture F-106d 
geologic history N-152 
head of navigation S-10-11, M-114 
jetties J-214 

Lake Pepin, picture M-191 
levees M-204, 206, F-1065: Missis- 
sippi M-200, 202; New Orleans 
N-101 

Mark Twain’s writings T-168-9 
mussel fisheries 1-122 
navigation M-206, R-lll 
New Orleans gateway N-100 
Pike’s expedition F-14 
. St. Louis bridges and barge lines 
S-9 

steamboat traffic T-125, picture 
U-243 

Mississippi Sea N-152 
Mississippi State College, at State Col- 
lege, Miss.; founded 1878; agricul- 
ture, engineering, science, business, 
education, graduate school. 
Mississippi State College for Women, 
at Columbus, Miss.; founded 1884; 
arts and sciences. 

Missolonghi (mis-d-ldn'ge) , also 
Mesolongion, town in w. Greece on 
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fc French u, German ii; gem, go ; thin , then ; nr= French nasal ( Jean) ; #7t=:French j (z in azure) ; k= German guttural c7i 
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Gulf of Patras; pop. 9000; bril- 
liantly defended against Turks in 
War of Liberation 1822-20; scene 
of Byron’s death. 

Missou'la, Mont., center of lumbering, 
mining, and agricultural region, on 
Missoula Paver ; 95 mi. n.w. of Hel- 
ena; pop. 18,449; M-246, map M-243 
state university, picture M-245 
Missouri (ml-zy/’rl), a n. cent, state 
of U. S. ; 69,674 sq. mi.; pop. 3,784,- 
664; cap. Jefferson City: M-207-10, 
maps M-208, U-188c 
agriculture M-208, G-136 
bird, state B-122 

cities M-208— 9, list M-207. See also 
in Index names of cities 
earthquake at New Madrid E-136 
education, St. Louis S-10 
flag F-92, color plate F- 87 
flower, state S-279 
forests, national and state, table 
F-250 

history M-209-10 
Boone settles in B-192 
St. Louis founded S-10 
Missouri Compromise M-210-11 
fur trade F-226 
immigration 1-22 
trails to West F-16 
Benton’s influence B-96-7 
held in Union M-210 
manufacturing M-209: Kansas City 
K-7; St. Louis S-9-10 
minerals M-208: glass sand G-106; 
lead L-76 

Mormons M-258, 259 
mound-builders M-291 
name, origin of, and nickname S-279 
natural features M-207, 0-266 
people M-209 

products M-208, chart M-208, list 
M-207 

rivers M-207, map M-208 
Missouri, University of, at Columbia, 
Mo.; state control; established 1839, 
opened 1841; arts and science, agri- 
culture, education, graduate, law, 
medicine, engineering, journalism, 
business and public administration; 
mining and metallurgy at Holla, Mo. 
Missouri Botanical Garden, at St. 
Louis, Mo. S-10 

Missouri Company, a fur-trading com- 
pany F-226 

Missouri Compromise M-210-11 
Arkansas A-299 
Clay’s part M-211 
Dred Scott Decision D-103 
Kansas-Nebraska Act repeals K-7 
Maine admitted under M-211 
Missouri Indians, or Missouria Indians, 
tribe of the Siouan stock which, 
after migrating from Wisconsin to 
Missouri and Nebraska, were re- 
moved to Indian Territory (Okla- 
homa) in 1882, when only a few 
remained: 1-54 

Missouri River, chief tributary of Mis- 
sissippi (2945 mi.) M-211-12, maps 
S-218, M-208 

Fort Peck Dam D-8, M-211 
Lewis and Clark explore L-99 
sediment M-211, chart M-205 
South Dakota S-217 
Missouri skylark T-99 
Missouri Valley College, at Marshall, 
Mo.; founded 1889 by Presby- 
terians; liberal arts and music. 
Mistassini (mis-td-se’he) , a lake in 
Quebec near the Height of Land; 
120 mi. long: map C-50c 
Mister, or master, title used in polite 
address D-34 

Misti, South American hybrid animal, 
a cross between a female llama 
and a male alpaca. 

Mis'tletoe, a parasitic evergreen shrub 
M-212 

Balder legend B-16 
Christmas decoration C-227, 228, 

M-212 


sacred to Druids C-124 
seed dispersal S-75 
Mistral ( mes-trdV ), Frederic (1830- 
1914), French poet, leader of Pro- 
vencal literary revival ('Mireio’) ; 
Nobel prize winner 1904 
aids Fabre F-l 

Mistral ( mes-trdV ), Gabriela (born 
1889), Chilean writer L-67 u 
Mis'tral, a wind W-113 
Misurata (me-su-ra’ta) , name of a 
province and a seaport city of 
Libya; pop. of city about 45,000: 
L-121&, map A-42 a 
Mitchel Field, U. S. Army flying field 
24 mi. e. of New York City. 
Mitchell, Donald G„ pen name of Ik 
Marvel. See in Index Marvel, Ik 
Mitchell, John (1870-1919), American 
labor leader, born Braidwood, 111., 
president of United Mine Workers 
of America, and vice-president of 
American Federation of Labor; 
leader of anthracite strike 1901-2; 
1914 on New York State Workmen’s 
Compensation Board ('Organized 
Labor’). 

Mitchell, Margaret (Mrs. John R. 
Marsh), American novelist, born 
Atlanta, Ga. ; for six years reporter 
on Atlanta Journal; ‘Gone with the 
Wind’, Pulitzer prize novel (1937), 
laid in Georgia during Civil War 
and reconstruction period: A-181 
Mitchell, Maria (1818—89), American 
astronomer and educator; professor 
at Vassar; made special studies of 
Jupiter, Saturn, and Sun; ob- 
servatory in her memory at Nan- 
tucket; in Hall of Fame, New York 
City. 

Mitchell, S. Weir (1829-1914), Amer- 
ican neurologist and novelist; de- 
veloped “rest cure” for nervous 
diseases (‘Hugh Wynne’; ‘Dr. 
North and His Friends’). 

Mitchell, William E. (1879-1936), 
American army officer, born Nice, 
France; as captain in Signal Corps 
witnessed Wright brothers’ flight at 
Fort Meyer in 1908; learned to fly 
under Orville Wright; brigadier 
general in command of U.S. air 
forces, 1st World War; court- 
martialed 1925 for outspoken criti- 
cism of the handling of military and 
naval aviation by his superiors; 
posthumously awarded rank of 
major general by U. S. Senate in 
1942 after events of 2d World War 
justified his predictions of the role 
of air power in modern . warfare 
(‘Our Air Force’; ‘Winged De- 
fense’ ) . 

Mitchell, S. D., shipping point for 
farming region, 68 mi. w. of Sioux 
Falls; pop. 10,633; tile factory, 
packing plants; Dakota Wesleyan 
University: map S-218 
Mitchell, Mount, N.C. A-230, N-156 
Mitchison, Naomi. See in Index Hal- 
dane, John Scott 

Mites, tiny arthropods of the order 
Acarina S-258 

distinguished from insects 1-87 
jigger S-258, picture P-68 
Mltford, Mary Russell (1787—1855), 
English novelist, best known for 
'Our Village,’ charming unpreten- 
tious sketches from life. 

Mithradates C mlth-ra-dcVtez ) I, king 
of Parthia, ruled 174-136 b.c. ; 
founded the Parthian Empire; con- 
quered Media Magna, Susiana, 
Persia, Babylonia, and Assyria 
proper, also took the Greek king- 
dom of Bactria from the Seleucids; 
allowed the subject kingdoms to 
rule themselves. 

MithradateH VI, or Mithridates the 
Great (132 7-63 B.c.), king of Pon- 
tus, region in Asia Minor on Black 


Sea; waged three wars against 
Rome in attempt to free Asia Minor 
from Roman rule; finally, defeated 
by Pompey, he took his own life; 
exalted in legend for his culture, 
courage, and physical strength. 
Mithras ( mit’rds ), Persian god of sun 
and truth, whose worship was latest 
great Asiatic cult imported into 
Rome before establishment of 
Christianity; many resemblances to 
Christianity in doctrine and rites. 
Mitosis, in biology, name given to the 
process of cell-division H-283, % na- 
tures H-285, B-113 
Mitrailleuse (me-trd-yuz') , French 
machine gun M-6 
Mi'tral valve, of heart H-258 
Mitre ( me’trd ), Bartolome (1821- 
1906), “Grand Old Man of the Ar- 
gentine”; soldier and statesman; 
as president 1862-68 carried out 
constitutional reorganization and 
encouraged immigration. 
Mitro'poulos, Dmitri (born 1896), 
American orchestral conductor and 
composer, born Athens, Greece; 
conductor Minneapolis Symphony 
Orchestra after 1937; wrote ‘Soeur 
Beatrice’, opera; orchestral, piano, 
and chamber music. 

Mitsubishi (met'so'be'she') family, 
famous Japanese mercantile family 
owning banks, mines, manufactur- 
ing, insurance, and shipping com- 
panies; important since early 18tli 
century: J-188d 

Mitsui ( mit-so'i ) family, famous Jap- 
anese mercantile family, controlling 
large holdings ; important since late 
17th century: J-188c 
Mittelschule (mit'el-sho-lu) , German 
school G-74 

Mitylene, cap. of Lesbos, Greece. See 
in Index Mytilene 

Miwolc (me'wdk) , a former group of 
many small Indian tribes which 
lived in w. cent. California. 

Mixed metaphor F-32 
Mixed number, in arithmetic F-l 67, 
168, 169 

Mixer, electrical, picture E-236 
Mixture, in chemistry C-167 
Mizpah ( miz’pei ), name of several 
places in Palestine; most important 
Mizpah of Gilead, where Jacob 
raised heap of stones and made 
covenant of peace with Laban. 
“The Lord watch between me and 
thee, when we are absent one from 
another” (Gen. xxxi. 49). Because 
of this association the word “Miz- 
pah” has come to be used as a 
parting salutation and is used as a 
memorial inscription on rings. 
Mjolnir ( myuVner ), in Norse my- 
thology, hammer of Thor T-82 
Mnemosyne (ne-mds'i-ne) , in Greek 
mythology, goddess of memory; 
daughter of Uranus and Gaea, and 
mother of Muses M-305 
Mo'ii, extinct bird of New Zealand, 
similar to emu; remains of 20 
species found: picture T-19 
Mou, river in Cuba rising in e. end of 
Sierra Maestra Mts. ; flows into 
Guantanamo Bay. 

Moab ( mo'db ), or Mo'abites, Semitic 
tribe living in ancient Palestine e. 
of Dead Sea and the Jordan; fre- 
quently in conflict with Israelites; 
conquered by David 
alphabet, chart A-134a: Moabite 
stone, table A- 13 4b 
modern P-37 
Ruth, the Moabite R-201 
Moabite stone, slab of black basalt, 
dating from 9th century b.c., which 
bears ancient Semitic inscription 
describing victory of Mesha, Moab- 


Key — cape, at, far, fast, what, fftll; me, yet, fern, there; icq, bit; row, won, for, not, d <?; care, bat, r?ide, fall, barn; 
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ite king - , over Israelites. Negoti- 
ations for its purchase by the 
French led to quarrels among the 
Arabs and it was broken ; frag- 
ments now in Louvre, Paris. 

Moat (mot), a ditch, often filled with 
water, around castle C-92, picture 
C-93 

Mobangi (mo-bang' ge) River. See in 
Index Ubangi River 
Moberley, Walter (1832-1915), Cana- 
dian civil engineer, born Oxford- 
shire, England; came to Canada 
when a child; 1859 made superin- 
tendent of public works in British 
Columbia; 1871 had charge of sur- 
veys for Canadian Pacific Railway 
(‘History of Cariboo Wagon Road’; 
‘The Early History of the Canadian 
Pacific Railway’). 

Moberly, Mo., industrial city 132 mi. 
n.w. of St. Louis; pop. 12,920; coal 
mines near by; railroad shops; 
various manufactures; trade in live 
stock, hides, and farm produce: 
map M-208 

Mobile (mo-beV ) , Ala., seaport and 
2d city of the state; pop. 78.720: 
M-212, map A-98, pictures A-98 c, d 
attacked by Farragut F-13 
history A-98/, M-212 
Mobile Bay, Ala., 27 mi. long, 8 mi. 
wide A-98 d, /, map A-98 
naval battle F-13, picture C-255 
Mobile River, in s.w. Ala., map A-98 
at Mobile M-212 

Mobilization, military and naval term 
for the assembling of army and 
fleet for war. 

‘Moby Dick’, romantic novel by Her- 
man Melville telling the adventures 
of Captain Ahab who, after losing 
a leg in first battle with Moby Dick, 
famous white whale, swears re- 
venge; a three days’ fight with 
Moby Dick ends in death of whale 
and sinking of ship 
illustration, pictures W-77, H-313 
Moe'easin, Indian shoe, usually made 
of deerskin or other soft leather; 
often trimmed with beads or shells. 
Moccasin flower L-53 
Moccasin snake also called cotton- 
mouth M-212, V-302, picture S-170 
Mocha ( mo'Tcd ), or Mokha, fortified 
seaport in Yemen, s. Arabia, on Red 
Sea; 130 mi. w. of Aden; pop. 5000; 
gave name to Mocha gloves and 
Mocha coffee: A-238, map A-242 
Mocha coffee C-296, 298 
Mocha gloves G-107 
Mocha stone, an agate from India 
with a green or dark brown design 
resembling vegetation. 

Mochi, Feast of, annual rice festival 
in Japan, picture H-321 
Mockernut hickory, tree (Eicoria 
alba) of walnut family, native from 
Massachusetts to Florida and 
Texas. Grows to 90 ft.; leaves have 
7 to 9 leaflets, to 7 in. long. Nuts 
light brown, thick-shelled, with 
small kernel. Wood strong, stiff, 
chiefly used for tool handles and 
vehicle parts ; marketed as “hickory.” 
Mocking-bird M-212-13, color plate 
B-139 

Mock-orange, or syringa, a shrub of 
the saxifrage family S-362 
Mock suns. See in Index Sun dogs 
Moctezuma River, in s. Mexico M-135, 
map M-133 

Mode, in statistics G-136/ 

Mode, or mood, of verb V-281 
Model airplane, building and flying 
A- 9 2-4, pictures A- 92— 4 
'Modeling, in art 
books about H-313?n 
sculpture S-65 


Fact-Index 

Model Law, or Audubon Law B-145cZ- 
146 

Model Parliament P-77 
Modena (md'dd-nti), city in n. Italy 
100 mi. e. of Genoa; cap. of province 
of Modena; pop. 91,000; fine Ro- 
manesque cathedral; famous cam- 
panile; university founded 1683: 
map 1-156 

province joins United Italy 1-157 
Moderate, direction in music meaning 
moderate. 

Modern history H-296, chart H-301-3, 
Outline H-310a-/t 

Modernism, an artistic movement 
which emphasizes simplicity of de- 
sign and suppresses incidental or 
merely decorative detail : F-42 
architecture A-273-4 
church at Tulsa, Okla., picture 
0-218 

Germany, pictures G-72, 75, B-99b. 
A-271 

Nebraska capitol, picture N-59 
New York World’s Fair, pictures 
F-4& 

“pipe organ” church, Copenhagen, 
picture B-266 
Russia, pictures R-191 
Wright’s work, pictures A-272 b 
bookbinding B-183 
interior decoration, pictures 1-105, 
106, 107 

literature: Latin American L-67$-f 
painting P-26 

sculpture S-61-2, pictures F-42, S-62 
Modern Woodmen of America, a fra- 
ternal, beneficiary society, provid- 
ing life insurance to members; 
founded at Lyons, Iowa, in 1883; 
the women’s auxiliary is known as 
the Royal Neighbors of America. j 
Modes'to, Calif., city in central Cali- 
fornia 70 mi. s.e, of Sacramento in 
rich fruit and dairy region; pop. 
16,379; condensed milk, canned and 
packed fruits. 

‘Modest Proposal’, satire by Swift 
S-343, 344 

Modifier, in grammar S-79 
Modigliani, Amadeo (d-ma-dd'o mo- 
del-yd'ne) (1884-1920), Italian 
painter ; spent most of life in Paris : 
identified with the modern French 
school of art; highly individual in 
style and technique 
sculpture S-62 

Modjeska (mo-gcs'Tcd ) , Helena (1844- 
1909), Polish tragic actress, born 
Cracow; after successful career in 
Poland moved to California with 
her husband ; performed in English 
after 1877 (Shakespearean rOles; 
‘Camille’; ‘Mary Stuart’) 
encouraged Paderewski P-11 
Mo'doc Indians, a small warlike tribe 
closely related to the Klamath, and 
originally living in n. California and 
s. Oregon; resisted U. S. soldiers 
three months in Modoc war of 1873, 
in quarrel over reservation; later 
removed to Indian Territory (now 
Oklahoma) and to Klamath reser- 
vation in s. Oregon 
lava beds furnish fortress N-22Z> 
Mo'dred, Sir, King Arthur’s nephew 
and one of knights of Round Table 
R-160 

Modulation, in music M-311 
Modulation, in radio R-20, 21, 28a 
television T-41 

Moo (md'e), Jorgen Engebretsen 
(1813-82), Norwegian folklorist 
and poet; bishop of Kristiansand, 
collected folk-tales in collaboration 
with Peter C. Asbjornsen ; wrote 
lyric poems of delicate charm (‘In 
the Well and the Churn’; ‘A Little 
Christmas Present’). 

Moen (mii'en), Danish island in the 
Baltic Sea between Zealand and 
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Falster; 84 sq. mi.; pop. 14,000; 
fertile soil; farms and fisheries; 
chalk cliffs: map D-53 
Moench. See in Index Monch 
Moero (mo-d'ro), or Mweru, Lake, in 
s. cent. Africa on s.e. border of 
Congo State, map C-331 
Moesia (me'shi-d), ancient Roman 
province s. of Danube River cor- 
responding to modern Bulgaria and 
e. Yugoslavia; settled by Goths 
about 376 a.d. 

Moffat, David Halliday (1839-1911), 
American banker, born Washing- 
tonville, N. Y. ; president First 
National Bank, Denver; promoted 
mining industry of Colorado. 
Moffat. Robert (1795-1883), Scottish 
missionary in Africa; father-in-law 
of David Livingstone; worked 
among Bechuana tribes 50 years 
and translated Bible into their lan- 
guage. 

Moffat tunnel, on Denver and Salt 
Lake Railroad; built 1923-27; 
named for David H. Moffat, builder 
of original railroad line: C-314, 
D-55, T-154 

Moffett Field, U. S. Army aviation 
base about 21 mi. s.e. of San 
Francisco, Calif. 

Mogadiscio (mo-gd-dc'slio) , also 
Mogadishu, seaport and cap. of 
Italian Somaliland, East Africa; 
pop. 50,000: maps E-308, A-42a 
Mogador (mog-d-dor ') , Morocco, sea- 
port on Atlantic coast ; active trade 
center; pop. 15,000: map A-127 
Mogok, town in Upper Burma; in 
valley 4000 ft. high; pop. 11,000. 
Mogul (mo-guV), Great, popular Eu- 
ropean name of Indian emperors 
descended from Baber, the first 
Great Mogul (died 1530) M-224 
Mogul Empire, in India M-224, 1-38 
Clive and C-272 
peacock throne D-43 
royal buildings at Delhi D-43-4 
Mohacs (md'hdch), market town In 
s. Hungary on Danube River ; pop. 
17,000; coal and silk center; two 
battles, at the beginning and close 
of Turkish rule of Hungary 
battle of 1526 H-361 
.Mohair, a cloth G-108 
Moham'med, or Mahomet (567—632), 
Arabian prophet, founder of Islam 
M-213— 15. See also in Index Mo- 
hammedanism 
education E-171 
Koran K-38 

Mohammed II (1430?— 81), sultan of 
Turkey. 1451-81; educated, ambi- 
tious, brave, but ruthless 
gains Constantinople T-162 
Mohammed Y (1844—1918), sultan of 
Turkey T-164 

.’Mohammed VI (1861—1926), sultan of 
Turkey, deposed 1922 by National- 
ist Assembly T-164 
Mohammed Ali. See hi Index Me- 
hemet Ali 

Mohammedan architecture A-274 
Azhar Mosque, Cairo, picture C-17 
Constantinople Mosque, picture 
M-214 
India 1-41 

Kadhimain Mosque, Baghdad, picture 
1-123 

Kutb Minar, Delhi, picture D-42 
Moorish: Algeria, pictures A-125; 
Alhambra A-127, picture S-233; 
Grand Mosque fountain, Algiers, 
picture A-240; Ibero-American 
Exposition building, Seville, pic- 
ture F-5 

Mosque of Omar, Jerusalem, picture 
A-329 

Mosque of Shah Jehan, Delhi, pic- 
ture D-43 
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palace in Lake Pichola, India, pic- 
ture 1-41 

Pearl Mosque, Delhi D-43 
Taj Mahal T-4-6, picture T-5 
Teheran’s porcelain gates, picture 
P-132 

tomb at Agra, picture 1-43 
tower at Delhi, picture D-42 
Mohammedanism, religion founded by 
Mohammed M-213-16. See also in 
Index Arabs 

adherents, number of R-71, M-214 
Afghanistan A-29 

Africa A-39, 40: Algeria A-125, 126; 
Egypt E-211, C-14; Morocco 

M-260; recent growth R-71 
Arabia A-239-40 

architecture. See in Index Moham- 
medan architecture 
art design influenced and changed by 
T-63, R-172 

arts and learning in Middle Ages 
M-216, E-171 

Baghdad, ancient capital B-14 
Bosnia and Herzegovina B-198 
calendar C-23 
califate M-214, 216 
checked in Europe by Charles Mar- 
tel C-153 

children learning Koran, picture 
E-166 

Crusades C-403-6, S-ll-12 
division by sects M-216 
education, influence on E-171 
hegira of Mohammed M-213-14 
holy cities in Iraq 1-123 
India 1-35: Hyderabad H-365 
Java J-205 

Koran Iv-38, M-214: influence on 
language A-242 
marriage M-68, 69 
Mecca, holy city M-102-3, M-213-14 
Moors. See in Index Moors 
Omar, Mosque of, Jerusalem, picture 
A-329 

Persia P-132, 134 
Philippine Islands P-166 
prayer customs M-214 
prayer rug R-171, color plate 
R-171a— b 

“Sabbath” on Friday S-l 
Saladin, leader S-ll-12 
slavery S-161 

Syria S-362: Palestine P-36 
Turkey T-161 

university at Cairo C-14, picture 
C-17 

women M-214, P-132, pictures A-37, 
B-19 

wood-carving, picture W-136 
Mohammed Zahir Shah (born 1914), 
king of Afghanistan ; succeeded 
father Nadir Shah who was assas- 
sinated in 1933. 

Mohave (mo-lid' vd) Desert, a desert 
region in s.e. California; 15,000 sq. 
mi.; entered first by Spanish priest 
1776; many dry lakes; gold, silver, 
tungsten, borax, potash, and ce- 
ment; agriculture possible in some 
sections; plants and animals pecu- 
liarly adapted to dry climate : 
U-182, map C-28 

pure sodium borate deposits B-192 
Mohave Indians. See in Index Mojave 
Mo 'hawk, leading Indian tribe of Iro- 
quois group, formerly living in 
lower Mohawk Valley, N. Y. 1-53 
Mohawk River, in cenral New York, 
flows e. 175 mi. through fertile 
valley N-116, 118, 119, map N-114 
route for early travel TJ-183 
Mo began (mo-he'gdn) , Indian tribe of 
Algonquian stock, originally living 
in Connecticut, Rhode Island, and 
Massachusetts; after destruction of 
Pequots they were most powerful 
tribe in s. New England: 1-53 
Mohican. See in Index Mahican 
Mohmand ( mo'mand ), a tribe of 
Afghanistan and India A-29 
Moholy-Nagy (md'ho-li ndj) , Ladis- 
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laus (born 1895), Hungarian 
painter, photographer, stage de- 
signer, and architect; professor in 
original Bauhaus in Weimar and 
Dessau, Germany; voluntary exile 
from Germany after 1935; director 
New Bauhaus (later School of 
Design), Chicago. 

Moire ( mwdr or mioa-rd') , silk or cot- 
ton cloth having a watered finish 
produced by engraved rollers, heat, 
and pressure. 

Moissan ( mwd-sdh '), Henri (1852- 
1907), French chemist; developed 
electric furnace for laboratory use 
and simplified production of acety- 
lene gas; isolated elementary fluo- 
rine; produced carborundum inde- 
pendently of Acheson’s discovery; 
Nobel prize for chemistry 1906: 
1-116 

artificial diamonds D-60 
Moissi (?no-e'se), Alexander (1880- 
1935), German-speaking actor of 
international reputation, born 
Trieste (then in Austria) of Italian 
mother and Albanian father; made 
first stage appearance in Vienna; 
later played throughout Europe and 
in U.S. (‘Hamlet’; Fedya in Tol- 
stoy’s ‘Redemption’); noted for 
melodious and haunting quality of 
his voice. 

Moisture. See also in Index Humidity 
belts, physical C-2705 
cause of moisture on outside of water 
vessels or pipes D-58 
climate regions C-2705-271 
factors in weather W-60 
temperature variations affect 
C-270 a-b 

Mojarras (md-har'az) , one of group of 
heavy-bodied food fishes of small or 
moderate size ( Gem'idae ), covered 
with large silvery scales; most of 
the species are American and 
abundant on both coasts. 

Mojave (mo-hd'va) , or Mohave, tribe 
of Yuman stock living along lower 
Colorado River in Arizona and 
California; agricultural. 

Mokal'la, Makalla, or Mukalla, impor- 
tant seaport in Hadhramaut, 
Arabia; pop. about 18,000: map 
A-242 

Mokelumne (mo-ld-lum' ni) River, in 
n. cent. California; flows into San 
Joaquin River; 200 mi. long. 
Mokha, Arabia. See in Index Mocha 
Moki Indians. See in Index Hopi 
Mol, in chemistry A-10 
Mola, Emilio (1888—1937), Spanish 
general, born in Cuba; served in 
Spanish army in Morocco, 1926; 
chief of police in Spain; next in 
command to Franco in Spanish 
civil war; said to have been 
originator of expression “fifth 
column,” having used it in regard 
to his attack on Madrid; killed in 
airplane crash: S-231d 
originator of expression “fifth 
column” W-1787& 

Molar solutions, in chemistry A-10 
Molar teeth T-28, pictures T-29 
Molas'ses S-320 
alcohol made from A-112 
beet molasses S-322 
colonial trade A-158, 159 
Diesel engine fuel, picture G-20 
Molasses Act, British (1733) A-159, 
160 

modified (1764) R-82 
Molay, Jacques de (died 1314), last 
grand master of the Knights Tem- 
plars; born Burgundy; summoned 
to Paris by pope to answer charges 
brought against order, confessed 
truth of some; sentenced to life im- 
prisonment recanted confession, 
and was burned to death. 
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Mold, fungus growth M-169-70 
cheese C-164 

killed by heat in canning C-74-5 
Moldau ( mol'dou ) River. See in Index 
Vultava River 

Moldavia (mdl-dd'vi-d) , also Moldova, 
district in Rumania between Prut 
River and Carpathian Mts. ; 14,710 
sq. mi.; pop. 2,140,000: R-174 
Moldavian Soviet Socialist Republic, 
13th constituent republic of the 
U.S.S.R. ; created 1940 by combin- 
ing cent. Bessarabia, acquired from 
Rumania, with the autonomous 
Moldavian Republic which was for- 
merly part of Ukraine. 

Mol'davite, a green natural glass pos- 
sibly of meteoric origin; sometimes 
cut as gem; found in Moldavia and 
Australia. 

Moldboard, of plow P-259 
Molding press, for plastics P-2457c, 
picture P-245; 

Mole, a small insect-eating mammal 
M-216— 17 

foot, picture H-208 
Molech. See in Index Moloch * 

Mole cricket C-397 
foot and ear, picture 1-84 
Molec'ulnr theory of magnetism 
M-34-5, E-228 

Molecular weights, in chemistry 
C-167o-b 

Molecule ( mol'e-kul ), two or more 
atoms chemically combined C-167, 
picture C-170 

cohesion and adhesion due to P-190: 
evaporation E-339; surface ten- 
sion W-45 

gas (kinetic theory) G-18 
heat caused by motion of H-260, 
P-194, pictograph H-258 b 
molecular crystals C-173 
separation in a liquid C-134 
Molenaer ( mo’le-ndr ), Jan Miensze 
(1610-68), Dutch painter; scenes of 
peasant life; influenced by Frans 
Hals and Rembrandt 
‘Young Lady Playing the Harpsi- 
chord’, picture P-210 
Mole-shrew, or short-tailed shrew 
M-217 

Moleskin, a strong cotton fabric with 
a heavy satiny pile ; used for sports 
jackets, gloves, gun-cases. 

Moles worth, Mary Louisa Stewart 
(1839—1921), English author of chil- 
dren’s books; born in Holland 
(‘Carrots', ‘Cuckoo Clock’). 

Moliere (mol-yer') , stage and pen 
name of Jean -Baptiste Poquelin 
(1622-73), French dramatist 
M-217-18, picture F-195 
Moline', 111., manufacturing city in 
n.w. on Mississippi River adjoining 
Rock Island and just across river 
from Davenport, Iowa; pop. 34,608; 
numerous mills and factories; 
known especially for its manufac- 
ture of farm implements; good 
water power; coal fields near by, 
Molino del Rey ( md-le'nd del rd) 
(“king’s mill”), Mexico, massive 
stone buildings 3 mi. w. of Mexico 
City ; hotly fought battle in Mexican 
War (1847) resulting in Mexican 
defeat. 

Mollendo (mo-yen' do ) , Peru, seaport 
for Arequipa; also a chief port for 
Bolivian commerce; Peru’s main 
exporting-point for wool; pop. 
11,000: map P-140 
Mollison, James Allan (born 1905), 
English aviator; made first east- 
west n. Atlantic solo flight 1932. 
Molluscoida (mol-us-koi'dd) , a 
phylum of animals Z-227 
Mol'lusks, or Mollusca, a phylum of 
soft-bodied, unsegmented animals, 
usually bearing shells M-218-19 
bivalve M-218: clams and mussels 
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C-258-9; oyster 0-262-6, P-97; 
scallop S-35-6; teredo T-52 
cephalopod M-218 : cuttlefish 
C-415-16; nautilus N-44; octopus 
C-417; squid C-416, S-265 
gastropod M-218-19: snails and 
slugs S-167-8 
shells S-106-8 

Mollwitz (mdVvlts), Germany, village 
25 mi. s.e. of Breslau, where Fred- 
erick the Great defeated Austrians 
under Marshal Neipperg (1741) in 
First Silesian War. 

Molly Maguires, a secret organization 
founded 1845 in Ireland to resist 
rent collectors; also a similar 
organization in mining districts of 
Pennsylvania, suppressed 1877 after 
execution of leaders for murders of 
mine officials. 

Molnar (mol'ndr) , Ferenc (born 
1878), Hungarian dramatist; keen' 
sense of the dramatic, brilliant 
technique, and subtle irony; cynical 
and disillusioned in his attitude 
“toward life; many of his plays pro- 
duced in America (‘Liliom’; ‘The 
Guardsman’ ; ‘The Swan' ; ‘Olym- 
pia’) ; also wrote novels (‘The 
Pdl-street Boys’), short stories, 
and essays: D-97 

Moloch (mo'lok), or Molecli, Semitic 
fire-god (II Kings xxiii, 10) P-174, 
T-151 

Molokai (md-lo-kd'e ) , island of the 
Hawaiian group; 261 sq. mi.; pop. 
5340: H-241, 243, maps H-242, 243 

Molonglo River, small stream of New 
South Wales, Australia C-70 

MolotofT (originally Scriabin), Vya- 
cheslav Mikhailovich (born 1889), 
Russian political leader; appointed 
commissar of foreign affairs of the 
U.S.S.R. 1939; president of the 
council of commissars (premier) 
1930-41; joined Communist party 
at age of 17; editor of Pravda 
signs Nazi-Soviet pact, 1939, picture 
W-178 d , 

Molson, John (1764-1836), Canadian 
capitalist and pioneer in steam 
navigation, born Lincolnshire, Eng- 
land; emigrated to Canada 1782; 
1809 ran steamship on St. Lawrence 
River; 1832 made member of Legis- 
lative Council; 1826-34 president 
of Bank of Montreal. 

Molting: birds B-129-30, D-116, F-20; 
caterpillars L-66, C-98 

Moltke (mdlt'ku) , Helmuth Johannes, 
Count von (1848-1916), German 
general, nephew of Count H. K. von 
Moltke ; chief of staff at outbreak of 
1st World War; superseded by 
Falkenhayn December 1914: W-154 

Moltke, Helmuth Karl, Count von 
(1800-91), Prussian field marshal 
and chief of staff, greatest strat- 
egist of latter 19th century; re- 
organizer of Prussian army; 
planned campaigns against Austria 
(1866) and France (1870-71) ; a 
strong reserved man, “silent in 7 
languages’’ 

Bismarck B-147 
Franeo-Prussian War F-188 
quoted on Washington W-16 

Moluc'cas, or Spice Islands, group of 
islands in Netherlands Indies, be- 
tween Celebes and New Guinea; 
30,168 sq. mi.; pop. 615,000; export 
spices, sago, coconuts, pearls. 
Moluccas also name of administra- 
tive unit consisting of the res- 
idencies of Amboina and Ternate 
and comprising the Molucca group 
and the whole of Dutch New 
Guinea. Total area of this unit, 
191,682 sq. mi.; pop. 895,000: maps 
E-1420., P-lOb 
cloves C-282 

Spanish-Portuguese dispute M-27-8 


Molucca Sea, part of Pacific Ocean e. 

of Celebes, map A-332c 
Mo'Iy, fabled flower that protected 
Odysseus from Circe C-237 
Molybdenite (mo-lib' de-nit ) , a soft 
sulphide of molybdenum (M 0 S 2 ), 
chief ore of that metal; United 
States is principal world producer, 
largely from Colorado mines. 
Molyb'denum, a metallic chemical ele- 
ment; much of world’s supply 
produced in Lake County, Colorado : 
C-176, table C-168 
alloys A-131 

electric furnace employs F-219 
filament supports in electric lamps 
E-234 
ore M-182 

Mombasa (mom-bd'sd ) , Kenya Col- 
ony, chief town and seaport of 
British East Africa on island con- 
nected by causeway with mainland; 
pop. 50,000; railroad terminus; 
coaling station: E-138, maps E-139, 
A-42a 

native quarters, picture A-41 
Momentum, the power of a moving 
body to overcome resistance; equals 
the mass of the body multiplied by 
its velocity: P-191 

Mommsen (mdm'zen) , Theodor (1817— 
1903), German classical scholar 
and historian, called by Freeman 
“well-nigh greatest scholar of all 
times’’; his ‘History of Rome', 
though biased in favor of mon- 
archy, “one of most masterly his- 
tories ever written’’; Nobel prize 
winner for literature 1903. 
Momotom'bo, active volcano of Nica- 
ragua on n.w. shore of Lake Mana- 
gua N-141 

Momus ( md'mus ), in Greek mythol- 
ogy, god of censure and mockery 
who found fault with everything 
and burst with spite because un- 
able to find flaws in Aphrodite. 
Son of Night according to Hesiod. 
Monaco ( mon'd-ko ), Albex*t Honore 
Charles, Prince of (1848-1922), 
ruler of the principality of Monaco 
and oceanographer; succeeded his 
father, Charles III, 1889; served 
in Spanish and French navies ; 
made a number of voyages to in- 
vestigate deep-sea life and sea cur- 
rents 

Oceanographic Museum, picture 
M-247, table M-393 
Monaco, small principality on Mediter- 
ranean in s.e. France; about 370 
acres; pop. 23,000; chief town, 
Monte Carlo : M-247 
flag F-96, color plate F-89 
Oceanographic Museum, picture 
M-247, table M-393 
Monad’noclc, Mount, in s. New Hamp- 
shire (3166 ft.) N-85, map N-86 
Mon'agiian, inland county in Ulster 
province, Ireland; 498 sq. mi.; pop. 
61,000; chiefly agricultural. 

‘Mona Lisa’ (md'nd le'zd), Da Vinci’s 
great portrait, also called *La Gio- 
conda’ V-300, picture E-333 
Mona Passage, West Indies, between 
Hispaniola and Puerto Rico; 80 mi. 
wide; P-310, map N-150c 
Monarch butterfly, or milkweed butter- ! 
fly, color plate N-38a-b 
egg, picture E-193 j 

food of larva M-174 
Monarchy ( mon'er-ki ) (from Greek 
words monos meaning “alone’’ and 
archein, “to be first, or to rule”), 
a form of government G-126, D-45 
origin of kings G-125 
Monarda ( mo-ndr’da ), or horse-mint, 
a genus of plants of the mint 
family, including bergamot, bee- 
balm, or Oswego-tea. 

Monastery M-232, 233—4, pictures 


M-232, F-170. See also in Index 
Monks and monasticism 
Assisi, Italy, picture 1-171 
Coptic, Egypt E-196 
Russian, Lavra K-16 

Monastir (mon-d-ster') , Yugoslavia. 
See in Index Bitolj 

Mon'azite sand, a brownish crystal- 
line mineral containing phosphates 
of several rare earth elements, in- 
cluding thorium and cerium, used 
in gas mantles M-183 
contains alabamine C-176 

Monboddo, James Burnett, Lord 
(1714—99), Scottish judge, anthro- 
pologist, and philosopher; his theo- 
ries on man’s evolution had simi- 
larities to later Darwinism; friend 
of Samuel Johnson and Robert 
Burns (‘Of the Origin and Prog- 
ress of Language'; ‘Ancient Meta- 
physics’). 

Moncli ( munK ) (“the monk’’), apeak 
of the Bernese Alps (13,465 ft.) 
S-349 

Monck, Charles Stanley, 4th Viscount 
(1819—94), British statesman, born 
Ireland; governor general British 
North America (Canada) 1861-67; 
played important part in confedera- 
tion of Canadian provinces into the 
Dominion, of which he was made 
first governor general 1867; re- 
turned to Ireland 1868. 

Monck, George. See in Index Monk 

Monc’ton, New Brunswick, Canada, 
city on Petitcodiac River, near Bay 
of Fundy; pop. 20,689; agricultural 
region; railroad workshops; wool- 
ens, lumber products, clothing, 
stoves: map C-50c 
tide, picture T-92 

Mond, Sir Alfred. See in Index Mel- 
chett 

Monda'mln, in Longfellow’s ‘Song of 
Hiawatha’, personification of In- 
dian corn. 

Monday, second day of week; named 
in honor of moon. 

Mondovi (mon-do've ) , Italy, city 55 
mi. w. of Genoa; scene of Napo- 
leon's victory over Sardinians 
(1796). 

Monel metal N-143, C-361 

Mones'sen, Pa., industrial borough 21 
mi. s. of Pittsburgh, on Mononga- 
hela River; pop. 20,257; steel and 
sheet and tin plate products. 

Monet (mo-iie'), Claude (1840—1926), 
French landscape painter, called 
chief “luminist” of the impression- 
ist movement because he made light 
the sole problem of painting; first 
to use “broken colors,” placing pri- 
mary colors on canvas in small 
patches, side by side, instead of 
mixing paints on palette (‘Hay- 
stacks’ ; ‘Poplars’ ; "Cathedrals’ ; 
‘Cliffs at Belle Isle’ ; ‘Gardens’ ; 
‘Lily Pools’; ‘Thames Bridge’) 
impressionism P-24 
"La Grenouillere’, picture P-25 

Moneta (mo-ne'td ) , a name, meaning 
good counsel (from Latin moneo f “I 
advise”), given to Juno; also, name 
of temple built to her, in which 
money was coined; from moneta 
we have the English word mint 

Money M-219— 22. See also in Index 
Coins and coinage ; Paper money 
American Colonies A-158-9 
ancient: Hittite silver pieces H-S12; 

Lydians first to make coins S-152 
banknotes M-2205, 221, B-43, F-22 
barter M-220: ancient Egypt E-204; 
fur trade F-224, 225; modern Asia 
A-328 

bimetallism M-220 b } B-254; repealed 
M-15 

China C-221d 

commodities used as M-220: pepper 
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HISTORICAL VALUE OF FOREIGN MONEY 

These figures show the values in the days of free gold exchange, when the U. S. Government fixed the value of 
gold at $20.67 a troy ounce. . . . ^ . 

After 1934, when the United States went off the gold standard, following similar action by most other nations, 
gold was valued at $35 a troy ounce. As a result the nominal values of foreign moneys and their actual exchange values 
came to differ widely and no permanent reference table of values can be given. The values given here serve to make clear 
the references in literature and historical documents. For current values of foreign money, newspapers or banks should 
be consulted. 


Monetary 

U.S. 


Monetary 

U.S. 

Monetary 

U.S. 

Country 

Unit Equivalent 

Country 

Unit Equivalent 

Country 

Unit Equivalen r 

Argentina 

.Peso 

S .96M 

Great Britain . . 

. . . . Pound . . 

S4.86H 

New Zealand 

.Pound. . 

.S4.86H 

Australia 

.Pound. . . 

4.86M 

Greece 

. . . . Drachma 

.OIV 10 

Nicaragua 

. Cordoba 

. 1.00 

Belgium 

. Belga .... 

.14 

Guatemala 

. . . . Quetzal.. 

1.00 

Norway 

. Krone. . 

. .26 

Bolivia 

. Boliviano. 

• 36H 

Haiti 

. . . . Gourde. . 

.20 

Palestine 

.Pound. 

. 4.86M 

Brazil 

Milreis. . . 

.54^ 

Honduras 

.... Lempira. 

.50 

Panama 

. Balboa. 

. 1 .00 

British Honduras . . 

. Dollar.. . . 

1.00 

Hong Kong. . . . 

. . . .Dollar.. . 

.47 

Paraguay 

. Peso . . . 

. .96 H 

British West Indies. 

. British money 

Hungary 

. . . . Pengo. . . 

• 17H 

Persia (Iran) 

.Kran . . 

. .08 






.27 

Peru 

.Sol. . . . 

. .49 

Bulgaria 

.Lev 

.0072 

India, British. . 

. . . .Rupee.. . 

• 36H 

Philippine Islands. . 

. Peso . . . 

. .50 

Canada 

.Dollar.. . . 

1.00 

Indo-China. . . . 

. . . .Piaster . . 

.47 

Poland 

. Zloty . . 

. .11^ 

Ceylon 

. British-India 

Ireland (Eire) . . 

. . . .Pound . . 

4.86H 

Portugal 

.Escudo. 

. 1.08 





.05K 

Rumania 

. Leu .... 

. .(06 

Chile 

. Peso 

.12 

Japan 

. .i.Yen 

.50 

Russia (U.S.S.R.). . 

. Chervo- 


China 

.Yuan 


Latvia 

. . . ,Lat 

■ 19H 


netz. 

. 5.14H 


dollar. . 

.46 

Liberia 

. . . .Dollar.. . 

1.00 

Salvador 

. Colon. . 

. .50 

Colombia 

.Peso 

.97 

Liechtenstein. . . 

.... Swiss cur- 


Spain 

. Peseta . 

. .19 

Costa Rica 

. Colon. . . . 

.25 


rency used 

Straits Settlements. 

.Dollar.. 

. .57 

Cuba 

.Peso 

1.00 

Lithuania 

. . . .Litas 

.099/io 

Sweden 

. Krona. . 

. .27 

Denmark. 

.Krone 

.28 

Luxemburg. . . . 

. . . .Belgian cur- 

Switzerland 

. Franc. . 

. .19 

Dominican Republic.Dollar . . . 

1.00 


rency used . 

Syria 

. Pound . 

. 7.78 

Ecuador 

.Sucre 

.20 

Madagascar. . . . 

. . . . French cur- 

Thailand (Siam) . . . 

. Baht. . . 

. .44 

Egypt 

.Pound. . . 

4.94 


rency used 

Turkey 

.Piaster. 

. .04^ 

Esthonia 

. Kroon 

.26^ 

Mexico 

. . . .Peso 

.50 

Union of South 



Finland. 

. Markka. . 

• 02H 

Monaco 

. . . . French cur- 

Africa 

. Pound . 

/4.86H 

France 

. Franc. . . . 

.039/io 


rency used 

Uruguay 

.Peso. . . 

. 1.03 

Germany 

.Reichs- 


Morocco 


.44 

Venezuela 

.Bolivar. 

. .19 


mark.. . 

.24 

Netherlands. . . . 

. . . .Florin. . . 

.40 

Yugoslavia 

.Dinar. . 

. .19 




Newfoundland. . 

. . . . Dollar.. . 

1.00 





P-119; salt E-307; shells S-108; 
tea T-26; tobacco M-220, A-159; 
wheat A-159 
counterfeiting C-382 
decimal system adopted in U. S. 
J-208 

depreciation M-220b 
Federal Reserve currency F-21-2 
first made in'U. S. M-197 
foreign exchange F-153, M-221 
foreign money, value. See table on 
this page 

gold, monetary M-219-22: reserve 
in U. S. M-222 

gold standard M-221, 222, H-252, 
M-15 

inflation and deflation- U.S. M-2205, 
R-87, A-318, C-257 
kinds in U. S., table M-221: fasces 
on dime F-17 

laws concerning, U. S. C-369 
managed currency M-222, R-146/i 
minting coins M- 19 6-7 
photographing forbidden C-382 
“sound” money M-220& 
stabilization problems M-221-2: af- 
ter 2d World War W-179i 
thrift T-86-8 
Money changing R-76 
Money cowry, a shell used as money 
by some African tribes S-108 
Money-lenders, in ancient times B-43 
Money orders, postal P-318 
introduced in U. S. P-322 
Money w r ort. See in Index Loosestrife 
Mongibello (mon-ge-beVlo) , Sicilian 
name for Mt_ Etna E-313 
Mongol Dynasty, or Yuen Dynasty, in 
China (1280-1367) M-223, C-221; 

> Mongolia, territory between Siberia 
and China consisting of the Mongo- 
lian People’s Republic and Inner 
Mongolia : M-222o-23, maps 

M-222 c, C-211, A-332u, b 
brick tea used as currency T-26 
camel caravan, picture A-324 


Gobi M-2225— c, A-328: buried cities 
S-22; exploration E-344, picture 
A-405 

Japanese influence M-223, C-221u 
people M-222c— dj M-224 
sheep S-104-5 
yak, picture A-326 

Mongolian People’s Republic (Outer 
Mongolia) M-222a-23, map M-222c 
Mongolian race, Asiatic race, or yellow 
race M-224, R-10, Outline R-12 
numbers P-304d 
racial affinity, diagram R-9h 
Mon'gols, a nomadic people originat- 
ing in central Asia M-223-4 
China, rule in C-221/ 

India conquered 1-38, M-223-4 
Manchuria M-49, 51 
Mesopotamia, invasions in M-121 
Mongolia, modern M-222c-d 
racial affinity, diagram R-9 b 
Russia, dominance in R-183: liber- 
ated by Ivan III 1-175 
Tatars T-16 
Turks T-159 

Mon'goose, or Mungoose, a weasel-like 
animal of India M-224 
Martinique M-72 

Mon'ists, school of philosophers P-173 
‘Monitor', Civil War ironclad M-224— 5, 
2 )icture C-255 

Monitor, lizards L-171, picture L-170 
Monitor system, or Lancastrian sys- 
tem, of education E-177 
Monk, or Monck, George (1608—70), 
duke of Albemarle; English Crom- 
wellian general; after Cromwell’s 
death secured Stuart restoration 
without bloodshed through parlia- 
mentary action. 

‘Monk, The’, a romance by Matthew 
Gregory Lewis about a monk, Am- 
brosio, who becomes very sinful and 
finally sells his soul to the devil; 
book was so popular that author 
became known as “Monk” Lewis. 


Monkey M-225-31. See also in Index 
Ape 

distinguished from apes M-226 
exhibited in zoos: preparing food 
for, picture Z-226; prices paid for 
Z-221, M-231 
language V-331 

man not descended from E-340 
three wise monkeys, picture M-231 
Monkey-bread tree, or baobab, a huge 
tropical tree T-136 

Monkey dinner-bell, or sandbox tree, 
tropical tree ( Kura crepitans) 
native to Central and S. America. 
Grows to 100 ft.; branches spiny. 
Leaves oval, to 2 ft. long; flowers 
red; fruit about 3 in. across. Tree 
secretes a poisonous milky juice 
used by Indians to poison darts. 
Sometimes called assacu and dyna- 
mite tree. Wood, pale yellow or 
brown, soft, easily worked ; used for 
furniture under name hura,. or 
possum-wood: S-73, pictures S-74, 
P-244 

Monkey-flower. See in Index Mimulus 
Monks and monasticism M-232-6. See 
also in Index chief orders by name 
Benedictines M-233: costume, pic- 
ture M-232 
bookbinding B-182 
churches, plan M-233 
civilizing influence in Middle Ages 
M-159 

crusading orders C-406, C-404 
daily life in monasteries M-234 
distinguished from secular clergy 
C-232, M-234 
England 0-258, H-278 
friars distinguished from monks 
M-234 

Greece G-164 

libraries and books M-234, L-104, 
picture P-104 

Loyola founds Jesuits L-211 
Luther’s attitude R-65 
manuscripts B-176, 178-9 
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MONKSHOOD 

monasteries M-232, 233-4, pictures 
M-232, 235: Assisi, Italy, picture 
1-171; Coptic, Egypt E-196; 
Lavra, Russia K-16 
nuns, organization M-236 
orders in Middle Ages M-233 
printing art introduced B-190 
procedure for a candidate M-236 
St. Francis founds Franciscans 
F-187 

schools in Middle Ages E-170, 171 
Tibet T-90 

vows of different orders M-236 
Monkshood, aconite, or wolfsbane, 
perennial plants comprising the 
genus Aconitum of the crowfoot 
family; flowers showy, blue, white, 
or yellow, with 5 petal-like sepals 
of irregular size and shape, the 
upper one hood-shaped; some spe- 
cies yield drug aconite : P-275, pic- 
ture P-273 
how to plant G-10 

Monmouth ( mon’mutli ), James, Duke 
of (1649—85), English pretender to 
the throne, the “Protestant Duke,” 
illegitimate son of Charles II; re- 
garded as head of English Protes- 
tant party; captured in attempted 
rebellion and beheaded: J-183 
Monmouth, 111., city in agricultural 
region, 90 mi. n.w. of Springfield; 
pop. 9096; pottery, furnaces, dairy 
products; Monmouth College. 
Monmouth, battle of, Revolutionary 
War battle, fought 1778 at Free- 
hold, Monmouth County, N. J., 27 
mi. e. of Trenton: R-90 
Monmouth College, at Monmouth, 111.; 
opened 1856; arts and science, mu- 
sic, art; United Presbyterian. 
Monmouthshire, England, county e. 
of s. Wales ; 546 sq. mi. ; pop. 

435,000; iron works; part of Wales 
until 1535; county seat Monmouth. 
Monocacy (md-ndJc'd-cl ) , Civil War 
battle, July 9, 1864; Confederates 
under Early defeated Union forces 
under Wallace on Monocacy River 
in w. Maryland near Frederick; na- 
tional military park. 

Monoceros (md-nds'er-ds ) , or Unicorn, 
a constellation, chart S-275 
Monochromatic light L-129 
Mon'ocle S-240 
Monoclin'ic crystals M-182 
Monocoque ( md-no-kok , ') construction, 
in aeronautics A-79 
Monocotyledons, plants S-75, P-244, 
Outline B-205 

Monocytes, leucocytes B-157a 
Monoecious ( md-ne'shus ) plants F-121 
Monog'amy, a form of marriage F-8 
Monomet'alism, a money system 
which has*a single metal as stand- 
ard; usually gold, but occasionally 
silver; opposed to bimetallism 
gold and silver systems M-221 
gold standard in U. S. M-222, M-15 
Monome'ter, line in poetry P-269 
Mono'mial, in algebra A-123 
Monomo'rium, genus of ants A-213 
Monongaliela ( md-non-gd-he'ld ) Riv- 
er, flows 125 mi. through West Vir- 
ginia and Pennsylvania; joins Alle- 
gheny at Pittsburgh to form Ohio: 
maps P-112, W-76 
coal traffic P-224 

Mon'oplane, airplane with one pair of 
wings A-70, pictures A-66, 68, 70 
Monop'oly, control of a service or the 
supply of a commodity; usually in- 
cludes the power to fix prices. See 
also in Index Competition ; Govern- 
ment regulation of industry; Trusts, 
industrial 
camphor C-41 
Hanseatic League H-212 
medieval gilds G-87 
opium 0-235 


Fact-Index 

patents P-86, 88 

psychological, through advertising 
A-23 

public utilities P-364-5: government 
regulation 1-112; Supreme Court 
decision on water ways T-125 
rubber, attempts to form R-164-5 
salt S-16 

shoe industry S-132 
spice trade S-249 

Standard Oil Company: methods 
R-122; organization T-145 
tobacco T-104 

Monorail car G-192, picture T-126 
overhead, jricture L-217 
Monosac'charide, any of several simple 
sugars having the formula 
(CeHisOo), and differing in struc- 
ture of molecule; none can be split, 
as can more complex sugars, . into 
simpler sugars: S-322 
Mon'otlieism, belief in one God 
ancient Egypt E-20 9 
Hebrew religion B-102, R-72 
Mohammed’s teachings M-213 
Monotrem'ata, the order of primitive 
egg-laying mammals Z-229 
Mon'otype M-237— 9 
type metals A-132 

Monroe, Elizabeth Kortright (1768- 
1830), wife of President Monroe 
W-90 

Monroe, Harriet (1860-1936), Amer- 
ican poet, born Chicago; founder 
(1912) and editor of Poetry, a 
magazine of verse, which gave im- 
petus to Renaissance of American 
poetry; author of several volumes 
of poetry and of autobiography. ‘A 
Poet’s Life’. 

Monroe, James (1758-1831), 5th presi- 
dent of U. S. M-239-41. See also in 
Index Missouri Compromise; Mon- 
roe Doctrine 

administrations (1817-1825) M-240-1 
J. Q. Adams secretary of state 
A-15 

first steamship crosses Atlantic 
S-120 

five new states admitted M-240, 
U-190 

Florida acquired (1819) M-240 

Missouri Compromise (1820) 
M-2 10-11 

Monroe Doctrine formulated 
M-241-2 

tariff policy T-13& 
early career M-239-40 
Jefferson’s influence M-239 
negotiates Louisiana Purchase 
M-240, L-209 
wife W-90 

Monroe, Paul (born 1869), American 
educator, born North Madison, 
Ind. ; professor of education, 
Teachers College, Columbia Uni- 
versity; educational adviser for 
China; editor, ’Cyclopedia of Edu- 
cation’ (‘Text Book in the History 
of Education'). 

Monroe, La., port on Ouachita River, 
97 mi. e. of Shreveport; pop. 28,- 
309; cotton-raising, farming, lum- 
bering, and large natural gas dis- 
tribution ; carbon black, lumber 
products, paper: map L-206 
Monroe, Mich., city 35 mi. s.w. of 
Detroit on Raisin River, 2 mi. from 
Lake Erie; pop. 18,478; agricultural 
region ; automobile accessories, lum- 
ber, paper, steel ; nurseries, fisheries, 
and limestone quarry; airport; 
battle of Frenchtown fought here 
(1813) ; map M-153 
Monroe Doctrine M-241— 2 
Bolivar aided by B-168 
Caribbean region C-84 
German -Venezuelan dispute R-150, 
V-276-7 
Haiti H-198 

League of Nations Covenant L-78 


MONTANA 

Mexico M-142(Z, M-241 
origin M-239 

Roosevelt, Theodore R-150, 151 
Santo Domingo S-27, R-150 
strengthened by Act of Havana 
L-67 p-q 

Monroe Doctrine of the East P-8—9 
Monrovia (mdn-rd'vi-d) , Calif., city 
15 mi. s.e. of Los Angeles in foot- 
hills of San Gabriel Mountains; pop. 
12,807 ; shipping point for citrus 
fruits; health center. 

Monrovia, seaport and cap. of Liberia. 

Africa; pop. 10,000: L-101 
Mons ( mohs ), mining and manufac- 
turing city in s.w. Belgium 35 mi. 
s.w. of Brussels; pop. 28,000; de- 
feat of British by Germans here in 
World War, Aug. 23, 1914, and of 
French at Charleroi, left way open 
for invasion of France: W-154, map 
B-87 

Monsieur ( miis-yu ') (my lord), 
French title of polite address to a 
man. 

Monsoon', a seasonal wind of Asia 
W-113 

ancient navigation 1-51 
Burma B-278a. 

China C-211-12 
East Indies E-142a 
India 1-33 
Indo-China I-73a 
Japan J-186rZ 
Manchuria M-50 
Mexico M-134-5 
Philippines P-165 
Thailand T-73a. 

Monsters 

baluchitherium E-344 
blue whale largest, picture W-79 
Cyclops, in Greek mythology U-261 
prehistoric animals A-204-10 
Montagnais (mon-tdn-ycV) , a group of 
Algonquian Indian tribes of Can- 
ada, occupying the country from 
St. Maurice River almost to the 
Atlantic and from the St. Lawrence 
to the watershed of Hudson Bay. 
Montagu ( mon’ta-gu ), John. See 
Sandwich, John Montagu, Earl of 
Montagu, Lady Mary YVortley (1689- 
1762), English beauty, wit, letter- 
writer, and eccentric; introduced 
smallpox inoculation into England. 
Montague, C(harles) E(dward) (1867- 
1928), English journalist and nov- 
elist; for years on staff of Man- 
chester Guardian ; noted for liberal 
views and trenchant style (‘A Hind 
Let Loose'; ‘Right Off the Map', 
social and political fantasies; ‘Dra- 
matic Values’, criticism). 

Montague, in Shakespeare’s ‘Romeo 
and Juliet’, Romeo’s family, at feud 
with Capulets R-146 
Montaigne ( mon-tan French moh- 
ten'yii), Miehel Eyquem de (1533- 
92), French essayist M-242, E-303 
influence on French language F-193 
Montalembert (moh-ta-lah-ber ' ) , 

Charles Eorbes Rene de (1810—70), 
French publicist and historian; 
Roman Catholic Liberal leader 
(‘St. Elizabeth of Hungary’). 
Montana (mon-td'nd) , state in n.w. 
U. S. ; 147,138 sq. mi.; pop. 559,456; 
cap. Helena: M-242-6, maps M-243, 
U-188 b 

agriculture M-244 
bird, state B-122 
cattle ranges C-108, 115 
cities M-246, list M-242. See also in 
Index names of cities 
dam, Fort Peck D-8, M-211, table 
D-357 

education M-246 
flag F-92, color plate F-87 
flower, state S-279 
forests, national and state, table 
F-250 


i 4 =French ^German ii ; gem, go; thin, then; ?i=French nasal (Jeau) ; s7i.=French j (z in azure) ; x=German guttural ch 
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Fact-Index 


fossil dinosaur eggs found A-206 
Glacier National Park G-95, 96, 

N-22-22a, 'picture N-16 
history M-243, 246 
irrigation M-244: Fort Peck Dam 
D-8, M-211 

manufactures M-244, 246 
name, origin of, and nickname S-279 
national parks and monuments N-20, 
22-22 a, G-95, 96, picture N-16 
natural features M-242, 244 
products M-243-4, 246, chart M-243, 
list M-242, pictures M-245: pre- 
cious stones G-29 

Montana {mon-td’nyd) , name applied 
to mountain districts in Spain and 
to forested regions of the Andes in 
South America 
Peru S-208/ 

Montana grayling, a fish T-145 

Montana State College of Agriculture 
and Mechanic Arts, at Bozeman, 
Mont.; founded 1893; agriculture, 
engineering, applied science, house- 
hold and industrial arts ; part of 
Montana state university. 

Montana State University, at Missoula, 
Mont.; opened 1895; arts and 
science, forestry, journalism, law, 
etc. : M-246, picture M-245 

Montargis {moii-tar-zlie' ) , France, 
town 63 mi. s.e. of Paris; pop. 
14,000; famous for “dog of Mon- 
targis, ” said to have revealed 
master’s murderer by constantly 
following him ; Mirabeau born at 
the Chateau de Bignon near by. 

Mont Blanc. See Blanc, Mont 

Montbretia, a genus of plants. See in 
Index Tritonia 

Montcalm', Marquis Louis Joseph de 
(1712-59), French general M-246 
tomb Q-6 

Mont Cenis Tunnel, through Alps 
T-154 

Montclair, N.J., residential town 7 mi. 
n. of Newark and 15 mi. n.w. of 
New York City; pop. 39,807; on first 
range of Orange Mts. ; state teachers 
college: map N-90 

Monte ( mon'td ), in South America, a 
high region having scanty rainfall 
S-208/t, map S-208d 

Montebello {mon-td-bel'lo) , village in 
n. Italy 40 mi. n. of Genoa, where 
French defeated Austrians 1800 and 
1859. 

Monte Carlo ( mdn'te 1 car' 16) , town in 
principality of Monaco; pop. 10,000: 
M-246— 7 

Monte Cris'to, small barren Italian 
island in Mediterranean, about 25 
mi. s. of Elba; penal colony since 
1874. See also in Index ‘Count of 
Monte Cristo' 

Montefiore {mon-te-fi-6're) , Sir Moses 
(1784-1885), Jewish philanthropist 
in England ; amassed fortune on 
London stock exchange and after 
his 43d year devoted all his time 
to improving condition 'of Jews, 
particularly in Russia and Turkey. 

Montemezzi {mdn-td-med'ze) , Italo 
(born 1875), Italian composer 
of a cantata and several operas 
‘L’Amore dei tre re’ (The Love of 
Three Kings), story 0-229, pic- 
tures Q-231, 233 

Montenegro {mon-te-ne' gro) , small 
country in n.w. Balkan Peninsula; 
3733 sq. mi.; pop. 200,000: M-247, 
Y-212, map B-18 
Balkan Wars B-20 
folk-dance, picture F-133 
printing introduced P-347 
World War (1st) W-157 
World War (2d) M-.247 

Montenotte {mon-td-not'td), village 
25 mi. w. of Genoa, Italy, where 
Napoleon won first victory (1796), 
defeating Austrians. 


Montoreau (moh-tro') , France, town 
on Seine River 45 mi. s.e. of Paris; 
pop. 9000 ; near Montereau, Napo- 
leon defeated Allies in 1814. 

Monterey {mon-ter-d') , Calif., resort 
on Monterey Bay, about 100 mi. s.e. 
of San Francisco; pop. 10,084; fish- 
ing and canning interests; pic- 
turesque old Spanish buildings; first 
cap. of California; U. S. Army post: 
maps C-26, 28 

Monterey -pine, rare evergreen _ tree 
( Pinus radiata ) of pine family, 
native to s. California coast region 
and Guadaloupe Island, Mexico. 
Grows 40 ft. to 100 ft. high. Rough 
dark brown bark; crown round- 
topped; leaves in threes, to 6 in. 
long, dark green; cones oval, 
slightly curved, to 7 in. long, re- 
main on tree for several years. 
Ornamental. 

Monterrey {mon-ter-rd’) , railroad and 
manufacturing center in n.e. Mex- 
ico, cap. of Nuevo Le6n state; pop. 
135,000; captured by Gen. Zachary 
Taylor (1846) in Mexican War: 
M-142, maps M-133, U-188 b 
manufactures M-142 

Monte Rosa (15,217 ft.), Alpine peak 
S-349, map S-351 

Montesquieu {moii-tesh-yu’) , Charles 
Louis de Secondat, Baron de (1689— 
1755), French political philosopher; 
called founder of science of com- 
parative politics and philosophy of 
history; ‘Lettres persanes’ (Persian 
letters) satirizes the social, politi- 
cal, religious, and literary follies of 
his day; ‘Esprit des lois’ (Spirit of 
Laws), a lengthy treatise on laws 
on politics P-294 

Montessori {mon-tes-so're) , Maria 
(born 1870), Italian educator and 
psychiatrist M-247-8 

Monteverdi {mon-ta-ver'de') , or Mon- 
teverde {mon-td-ver'dd) , Claudio 
(1567—1643), Italian composer, 
born Cremona; his innovations, in- 
cluding use of unprepared dis,-r 
sonances, led way to modern music ; 
wrote church music, ope.ras 
(‘Orfeo’; 'Arianna’) : 0-228 

Montevideo {mon-ti-vid'l-o,^ panish 
mon-td-ve-dd'o) , cap. crP'IJruguay ; 
pop. 695,000: M-248, U-261, 262, 
maps S-208c, d , U-262 
commerce U-262 
Plata River P-246 

Montezu'ma II (1466-1520), last Aztec 
chief or “emperor” of Mexico A-408, 
409 

Cortez conquers C-372, 373 
welcomes Cortez, picture A-145 

Montezuma Castle, Ariz., a national 
monument N-22 6 

Montfaucon ( moii-fo-koh '), hill 13 mi. 
n.w. of Verdun, key to German first 
line in Meuse-Argonne ; captured by 
Americans Sept. 27, 1918. 

Mont'fort, Simon de (1200 7-65), earl 
of Leicester, English statesman and 
soldier: M-248-9 

advanced growth of democracy D-47 

Montgolfier {moil-golf -yd’ ) , Jacques 
Etienne (1745-99) and Joseph 
Michel ( 1740-1810.) , brothers, 
French inventors of balloon B-21, 
picture B-23 

Montgomery, Sir Bernard Law (born 
1887), British army officer after 
1908, born Ireland; served in 
France 1939-40, and as head of 
Southeastern command in England 
Dec. 1941— Aug. 1942; led 8th Army 
in North Africa and Italy; named 
commander of British armies for in- 
vasion of Europe D.ec^ 1943. 

Montgomery, David * (1870-1917), 
comedian, born St. Joseph, Mo. ; 
associated with Fred Stone 1895- 
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1917 and played in Wizard of Oz’, 
‘The Red Mill’, ‘Chin Chin', ‘The 
Lady of the Slipper’. 

Montgomery, James (1771-1854). 
British poet; of his ‘Wanderer in 
Switzerland’, Byron said it was 
worth a thousand ‘Lyrical Ballads’ ; 
humanitarian sentiments inspired 
his verse; more than 100 hymns by 
him still in use. 

Montgomery, Lucy Maud (Mrs. Ewan 
Macdonald) (1874-1942), Canadian 
novelist, born Prince Edward Is- 
land C-66 

Montgomery, Richard (1736-75), 
American soldier, born Ireland; ap- 
pointed brigadier general in Con- 
tinental army 1775, and with Bene- 
dict Arnold led futile attack on 
Quebec Dec. 31, 1775; killed almost 
at first shot. 

Montgomery, Ala., state cap. ; pop. 
78,084; near center of state on Ala- 
bama River; manufacturing and 
railroad center and important in- 
land cotton, livestock, and dairy 
products market ; ships grain, 
syrup, fruit, and vegetables ; lumber 
and timber products, fertilizer; 
Huntingdon College, state teachers 
college for Negroes; Maxwell Field, 
army air base: map A-98 
capitol, picture A-96 
first capital of Confederacy C-S29, 
picture A-98 / 

Montgomeryshire, inland county in 
central Wales; 797 sq. mi.; pop. 
48,000; county town Montgomery; 
climate mild and soil fertile, es- 
pecially in Severn Valley; here Eng- 
lish is almost unknown language. 

Montgomery Ward & Co., mail-order 
house, founded in Chicago by Aaron 
Montgomery Ward 1872 ; retail store 
system added in middle 1920’s. 

Month, in calendar M-249 
changes in number of days C-22 
origin and names 
January J-183 
February F-21 
March M-61 
April A-233 
May M-91 
June J-228 
July J-228 
August A-363 
September S-79 
October 0-201 
November N-184 
December D-23 

Montherlant (moh-ter-lcin') , Henri de 
(born 1896), French writer F-198 

Montholon {moii-to-loh’) , Charles 
Tristan, Marquis de (1782-1853). 
French soldier, devoted to Na- 
poleon, whom he accompanied to 
exile at St. Helena; to him Na- 
poleon dictated notes on his career. 

Monti {mon'te), Vincenzo (1754- 
1828), Italian poet and dramatist 
( ‘Aristodemo’ ; ‘Bassevilliana’ ) . 

Monticel'lo, Va„ Thomas Jefferson’s 
home J-209, picture J-207 

Montmagny, Charles Jacques Huault 
de (flourished 1622-54), French 
soldier, governor of New France 
1636-48; built fort on Richelieu 
River to check Iroquois; made peace 
with Iroquois 1645. 

Montmartre {moil-mar' tru) , name 

given to a section of the Latin 
Quarter in n. Paris. 

Montmorency {mdii-mo-rdh-se' ) , fa- 
mous French family of which most 
distinguished members were Mat- 
thieu II (1189-1230) called “the 
Great Constable,” a successful war- 
rior; Anne de Montmorency (1493- 
1567), distinguished in wars ot 
Francis I; Henry II, due de Mont- 
morency (1595-1632), admiral oi 
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MOORE, GEORGE 


France and viceroy of Canada, suc- 
cessfully fought against Huguenots, 
but was executed for treason 
through influence of Richelieu. 
Two members of family, the Duke 
of Montmorency-Laval and his 
father, fought in American Revo- 
lution. 

Montmorency, Frangols Xavier de 
Laval. See in Index Laval- 
Montmorency 

Montmorency, Falls of, Canada, beau- 
tiful cascade over 250 ft. high in 
Montmorency River at confluence 
with St. Lawrence near Quebec. 

Montpelier, home of James Madison 
in Virginia, about 20 mi. n.e. of 
Charlottesville; Madison lived most 
of life there except when away on 
official duties. 

Montpe'Iier, Vt., cap., on Winooski 
River, in agricultural region; pop. 
8006; traveling derricks, wood 
products, granite, flour, leather: 
map N-86 

capitol, picture V-285 

Montpellier (moh-pel-ya ,’) , city in s. 
France 6 mi. from Mediterranean; 
pop. 90,000; noted university; large 
trade in wine, fruit, and silk; 
makes soap, candles, leather, dis- 
tilled liquors. 

Montreal (mon-tre-al ') , Quebec, larg- 
est city of Canada; pop. 818,577: 
M-249, Q-4, map C-50c 
American Revolution R-89 
Cartier C-90 
early fur trade L-66 
Montreal Harbor Bridge, table B-342 
museums, table M-392, 393 
St. Lawrence River S-8 

Montreal, University, of, at Montreal, 
Quebec; Catholic; established 1876 
as branch of Laval University, 
Quebec; practically independent 
after 1889, and reorganized under 
present name 1919; arts, law, medi- 
cine, theology, social, political, and 
applied sciences; post-graduate 
Schools in philosophy, literature, 
and pure science; special schools 
of commerce, agriculture, dentistry, 
veterinary surgery, hygiene, op- 
tometry, 

Montrcux (mon-tru') , Treaty, of 
(1936), signed by the members of 
League of Nations authorizing 
Turkey to fortify the Dardanelles 
and to close them if Turkey should 
be at war; guaranteed free com- 
merce through the Dardanelles in 
peace, and in war if authorized by 
the League. 

Montrose', James, Duke of (died 
1742), Scottish leader, favored 
union of Scotland and England; 
regent of kingdom on death of 
Queen Anne 
Rob Roy R-120 

Montrose, James Graham, Marquis of 
(1612—50 ) , Scottish Jacobite gen- 
eral; signed Covenant of 1637 but 
believed in subordination of church 
to state; joined Royalists 1640, and 
won many victories against Cov- 
enanters; except Cromwell greatest 
soldier of Civil War; betrayed, im- 
prisoned, hanged as a traitor by 
order of Scottish parliament; wrote 
many poems (celebrated lyric, ‘My 
Dear and Only Love’). 

Monts ( moh ), Vierre du Guast, Sieur 
do (1560-1611), French courtier, 
founder of Acadia ; sent out expedi- 
tion under Champlain which found- 
ed Quebec. 

Mont Saint-Michel ( moh sdh me-sheV ) 
(St. Michael’s Mount), rocky island 
of n.w. France a mile off coast of 
Normandy; famous for fortress- 
abbey, one of the noblest examples 


of medieval Gothic architecture: 
picture F-170 

Montsec (mdn-sek'), an isolated 
height 8 mi. e. of Saint-Mihiel and 
overlooking s. face of Saint-Mihiel 
salient; captured by Americans 
Sept, 12, 1918, in Saint-Mihiel of- 
fensive: picture-map W-167 
trenches, picture W-160 
Montserrat (mont-se-rat’) , in British 
West Indies, one of Leeward 
Islands; 32 sq. mi.; pop. about 
14,000. mostly Negroes; Soufriere, 
an active volcano. 

Montserrat, jagged mountain 30 mi. 
n.w. of Barcelona, Spain; vast fis- 
sure, dividing it, said to have oc- 
curred at time of Crucifixion; 
famous monastery, in medieval 
legend the castle of the Holy Grail, 
now houses celebrated image of 
Virgin, visited by thousands of 
pilgrims yearly. 

Montt (mdnt)j Manuel (1809-80), 
Chilean statesman, president dur- 
ing “‘decade of Montt,” 1851-61, 
which by establishment of modern 
communications, schools, and 
banks, laid foundation for subse- 
quent Chilean prosperity; president 
of Supreme Court 1861-80. 
Monulph, Saint (6th century), bishop 
of Tongres 
founds Lidge L-123 
Monumental City, Baltimore, Md. B-34 
Monuments, national, in U. S., list 
N-20-22e 

Monument Valley, Ariz., picture A-291 
Monvel, Louis Maurice Boutet do. See 
in Index Boutet de Monvel 
Mood, or mode, of verb V-281 
Moodio, Mrs. Susanna (1803—85), Ca- 
nadian author; wrote poems and 
novels of Canadian life: C-65 
Moody, Dwight Lyman (1837-99), 
American evangelist M-249 
influences Grenfell G-177 
Moody, William Vaughn (1869-1910), 
American poet and dramatist, born 
Spencer, Ind. ; taught English at 
University of Chicago; famous 
poems are ‘Gloucester Moors’ and 
‘Ode in Time of Hesitation’ (‘The 
Great Divide’, play; ‘The Masque 
of Judgment’ and ‘The Fire- 
Bringer’, poetic dramas) : picture 
A-180 

Moody Bible Institute, an interde- 
nominational, evangelistic organ- 
ization, founded in Chicago 1889; 
trains lay-workers for Sunday 
school and missionary work; pub- 
lishes Moody Monthly 
Moody, Dwight L., founder M-249 
Moolc, Hubertus J. van (born 1894), 
Dutch statesman, born Java; ap- 
pointed lieutenant governor gen- 
eral of the Netherlands Indies Jan. 
1, 1942, formerly director of eco- 
nomic affairs: picture E-143 
Moon, Grace Purdie, American author 
of Pueblo Indian tales for children ; 
born Indianapolis, Ind. (‘Indian 
Legends in Rhyme’ ; ‘Chi Wee’ ; 
‘Nadita’ ; ‘The Magic Trail’). 

Moon M-250— 5 
distance from earth M-250 
eclipses E-144, M-250 
gravity M-254, N-110, pictures 

M-252, G-142 
lunar month M-249 
Monday named for D-21 
motion A-342 

origin and age E-130, M-252 
phases through the month, diagram 
M-254 

precession of equinoxes E-133-5 
tides T-90-2, M-255 
Moon, Mountains of the, name given 
in ancient geography to African 
range identified in part with Ru- 


wenzori Mts. A-38 
fabled source of White Nile N-146 
Moon dogs. See in Index Sun dogs 
Mooney, Thomas J. (1883-1942), 
American labor agitator, sentenced 
to death and later to life imprison- 
ment for participation in bomb 
killings in Preparedness Day cele- 
bration in San Francisco 1917; sen- 
tence caused much public resent- 
ment; pardoned 1939. 

Mooney, William (died 1832), organ- 
izer of Tammany Society T-7 
Mooneye, shad-like fish of family Hio - 
dontidae, with brilliant silvery 
scales and strong teeth, inhabiting 
the rivers of central North Amer- 
ica; a good sport fish but not very 
edible. 

Moonfish, a small bright and silvery 
fish ( Vomer septapinnis ) , with a 
greatly compressed and distorted 
body ; common on the South At- 
lantic coast of U. S. Also a less 
common fish ( Lampris regius ) of 
large size and gorgeous coloration 
— a rich brocade of silver and lilac 
with vermilion jaws and fins — 
sometimes called opah and mari- 
posa; delicious flavor: A-233, 234 
Moonfiower, a climbing garden plant 
( Ipomoea or Calonyction ) closely 
related to the morning glory; has 
, very smooth stems with soft, almost 
prickly, projections; leaves heart- 
shaped; large white or purple, fra- 
grant flowers open in the evening 
and close before noon the next day. 
Moon-goddess, in Greek mythology 
H-268, A-311. See also in Index 
Artemis 

Moonlight schools, schools for adult 
illiterates held originally on moon- 
light nights by volunteer teachers; 
first founded in Kentucky by Cora 
Wilson Stewart in 1911; later in 
other states. 

‘Moonlight Sonata’, musical composi- 
tion by Beethoven 1802, forming 
the second sonata of Opus 27, C 
Sharp Minor; Beethoven called it 
‘Sonata quasi una fantasia’. The 
first movement reminded a critic 
of moonlight on Lake Lucerne; hence 
the title ‘Moonlight Sonata’ 
motion picture P-11 
Moonstone, a semiprecious stone G-28 
Moonwort. See in Index Lunaria 
Moor, Emanuel, inventor of double- 
keyboard piano P-212 
Moor, waste land, either dry or 
swampy 

swamp and sphagnum moors W-49 
Moore, Anne Carroll (born 1871), 
American librarian and critic; 
superintendent of work with chil- 
dren, New York Public Library. 
1906-41; lecturer and writer on 
children’s books (‘My Roads to 
Childhood’; ‘The Three Owls’). 
Moore, Clement Clarke (1779—1863), 
American poet and educator, born 
New York City; was professor of 
Biblical learning in General Theo- 
logical Seminary, New York (1821- 
50 ) and compiled a ‘Hebrew and 
English Lexicon', but is remem- 
bered chiefly for his poem ‘A Visit 
from St. Nicholas' (“ ’Twas the 
night before Christmas”) written 
for his children in 1822. 

Moore, Mrs. Frederick F, See in Index 
Gates, Eleanor 

Moore, George (1852—1933), Irish nov- 
elist and dramatist; follower of 
French school of realism ; highly 
individualistic work appreciated by 
only a limited public; most popular 
-works the autobiographical trilogy 
‘Ave’, ‘Salve’, and ‘Vale’ entitled 
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MOORE, GRACE 


"Hail and Farewell’ 
work characterized E-288 
Moore, Grace (born 1901), soprano, 
born Jellico, Tenn. ; studied in U. S. 
and Europe; d€but Metropolitan 
Opera, New York City, 1928; 
achieved great popularity in musi- 
cal films (famous opera roles, in 
'La Boheme’ and ‘Louise’). 

Moore, James (died 1706), governor of 
Carolina; active in colonial politics 
and in Indian trade; became gover- 
nor in 1700 

besieges Fort Marion N-22 
Moore, Sir John (1761—1809), British 
general, commander in Spain 
against Napoleon at Coruna; 
killed in moment of victory; buried 
in ramparts, as described in Wolfe’s 
poem ‘The Burial of Sir John 
Moore’. 

Moore, John Bassett (born 1860), 
American jurist, born Smyrna, 
Del. ; professor international law 
and diplomacy, Columbia Univer- 
sity, 1891-1924, with frequent 
leaves of absence to serve on na- 
tional and international commis- 
sions; judge Permanent Court of 
International Justice 1921—28. 
Moore, Richard B. (1871—1931), Amer- 
ican chemist, born Cincinnati; dean 
of science and head of chemistry 
department, Purdue University; 
chemist and metallurgist in govern- 
ment service; one of first workers 
in field of radioactivity ; first to pre- 
pare radium in U.S. 

Moore, Thomas (1779—1852), Irish 
poet and song writer, born Dublin; 
very popular in his day, especially 
for ‘Lalla Rookh’, an oriental verse 
romance ; now best known for many 
lyrics set to music, such as ‘The 
Last Rose of Summer’ and ‘Oft in 
the Stilly Night’; his life of Byron 
chief source of later biographies. 
Moorhead, Minn., town on Red River, 
opposite Fargo, N. D. ; pop. 9491; 
center of dairying, wheat- and 
potato-growing area; Concordia 
College ; teachers college: map M-192 
Moores Creek, a small stream in 
North Carolina flowing into Cape 
Fear River; on its banks, about 
20 mi. from Wilmington, a battle 
of the American Revolution was 
fought, Feb, 27, 1776, in which the 
Americans were victorious; made 
national military -park 1926. 
Moorfowl, or red grouse, the British 
grouse G-181 

Moorish architecture, a form of Mo- 
hammedan architecture, Outline 
A-274-5 

Algeria, pictures A-125 
Alhambra A-127, picture S-233 
fountain of the Grand Mosque, Al- 
giers, picture A-240 
Moorish idol, or sickle fish, handsome 
fish ( Zanclus cornutus ) found 
throughout the warm waters of the 
Pacific. The skin is a fine shagreen, 
the dorsal spines are prolonged, and 
the color is yellow crossed by bars 
of black; related to the angel fishes: 
coZo?' plate O-200Cj d 
Moorland, land made up of Moors. See 
in Index Moor 

Moors, mixed Berber- Arabian race of 
n. Africa M-255 

architecture. See in Index Moorish 
architecture 
civilization M-216 
Gaul F-171 
Morocco M-260 
Spain S-229-30, 228, M-255 
Ximenes attempts to convert X-198 
Moose, or elk M-257, E-256, picture 
M-256 

names for young and females D-35 
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Moose, Loyal Order of, a secret, bene- 
ficiary, fraternal society, founded 
in 1888 at Louisville, Ky. Sick and 
funeral benefits are paid, and a 
home and vocational school for de- 
pendents and orphans of members 
is maintained at Mooseheart, near 
Aurora, 111. 

Moose elm E-256— 7 

Mooseliead T^ake, irregular lake near 
center of Maine, largest in state ; 
35 mi. long; 115 sq. mi.; outlet, 
Kennebec River: map M-38 

Mooseheart Home and School, Moose- 
heart, 111., founded by James John 
Davis. See in Index Moose, Loyal 
Order of 

Moose Jaw, Saskatchewan, industrial, 
railroad, and grain distributing cen- 
ter 40 mi. w. of Regina; pop. 19,805; 
flour, lumber, packinghouse prod- 
ucts; government stockyards: map 
C-50 1) 

Moose River, Ontario, flowing into 
James Bay; 340 mi. long from head 
of main tributary, the Mattagami, 
to mouth; other tributaries are the 
Abitibi and the Missinaibi. 

Moosewood. See in Index Striped 
maple 

Moosonee, formerly Moose Factory, 
Ontario, railroad terminus and trad- 
ing post of Hudson’s Bay Company 
on James Bay at mouth of Moose 
River: map C-50c 

Mop'lah, fanatical Mohammedan sect 
of Malabar district, India, number- 
ing upwards of a million; believed 
to be descended from Arab immi- 
grants; revolted 1921-22, killing 
hundreds of British and Hindus. 

Moraceae (mo-rd'se-e) . See in Index 
Mulberry family 

Moradabad (mo-rd' da-bad) , or Mu- 
radabad, city and district in United 
Provinces, British India; city 
(pop. 110,000) has important brass- 
ware industry and contains a great 
mosque built in 1631 : map A-332c 

Moraea (mo-re'd), a genus of the Iris 
family 1-130 

Moraine (md-rdn') , a rock belt formed 
by a glacier G-96, I-2a, b 

Moralities, or morality plays, alle- 
gorical plays of Middle Ages D-93-4 

Moran ( md-rdn '), Thomas (1857— 
1926), American etcher, illustrator, 
and landscape painter (‘Grand 
Canon of the Yellowstone’). 

Moran d ( mo-rdh f ) t Paul (born 1888), 
French novelist; in diplomatic serv- 
ice in various parts of world; col- 
orful cosmopolitan stories and travel 
books (‘Open All Night’; ‘Nothing 
but the Earth’; ‘Black Magic’; ‘In- 
dian Air’). 

Morat (mo-rd’), town in w. Switzer- 
land 15 mi. w. of Bern; pop. 2000; 
scene of battle (1476) in which the 
Swiss defeated Charles the Bold, 
Duke of Burgundy. 

Moratln (md-rd-ten ' ) , Leandro Fer- 
nandez de (1760-1828), Spanish 
dramatist and poet; strongly in- 
fluenced by Moliere (‘El si de las 
ninas’) . 

Moratorium, legal extension of time 
for payment of debts or obligation 
reparations and war debts H-335, 
337, W-177, picture W-178 
U. S. banks (1933) R-146e 

Morava ( mo'rd-vd ) River, name of 
two rivers in cent. Europe. 1st 
(German, March) rises in Sudeten 
Mts. and flows s. 200 mi. through 
Moravia and Slovakia entering 
Danube at Bratislava: maps C-422, 
G-66. 2d, in cent. Yugoslavia, flows 
n. 100 mi. and enters Danube 30 mi. 
e. of Belgrade: map E-326e 


morel 


Mora'via (German Miihren), part of 
German protectorate of Bohemia 
and Moravia, annexed 1939; for- 
merly a province of Austria- 
Hungary and later of Czecho- 
slovakia: C-421, 422, maps A-381, 
C-422, G-66 

racial character of people S-162 
Moravian College and Theological 
Seminary, at Bethlehem, Pa. ; 
founded 1807 by Moravian church; 
for men; arts and sciences. 
Moravians, or United Brethren, Chris- 
tian denomination which arose in 
Bohemia and Moravia among fol- 
lowers of John Huss; membership 
in U. S. about 36,600 
missionary work C-234 
settle in Georgia G-58 
settle in Pennsylvania P-116 
Wesley influenced by W-72 
Moravskii Ostrava ( md'rdf-ska os'ti’d- 
vd), German Miihrisch-Ostrau (me'~ 
rish os’trou), city in n. e. Moravia, 
in German protectorate of Bohemia 
and Moravia; pop. 175,000; coal 
mining; pig-iron production; metal 
manufactures: map C-422 
Moray ( mor'a ), Earl of. See in Index 
Murray, James Stuart, Earl of 
Moray Firth, large bay on n.e. coast 
of Scotland; terminus of Cale- 
donian Canal: maps E-279, 270a 
Morays, great family of fierce eel-like 
fishes (Murenidae), with strong 
bodies and dog-like mouths with 
highly developed teeth ; found in all 
tropical seas; some are good food 
fish, but others poisonous; greatly 
feared by the native divers because 
of their ferociousness: E-192 
Morchella. esculenta ( mdr-keVd es'kii - 
lent-d), a mushroom, color plate 
M-306a— 5 

Mor'dant, a biting substance, particu- 
larly one used to fix dye or for 
purposes of etching 
alum A-137 
dyeing D-122 
etching E-295 
gum tragacanth and G-188 
Mordecai (mdr'de-ki) , in Bible, cousin 
of Esther E-305-6 

Mordkin (mord'ken) , Mikhail, ballet 
dancer and choreographer, born 
Moscow, Russia; entered Moscow 
Imperial Ballet School at 9 ; 
danced with Pavlowa and was also 
a member of Diaghileff's ballet; 
came to America 1922. 

More, Hannah (1745—1833), English 
writer of verse and of plays and 
books on moral and religious sub- 
jects; later years devoted to phi- 
lanthropy and encouragement of 
popular education (‘Coelebs in 
Search of a Wife'). 

More, Paul Elmer (1864—1937), Amer- 
ican author and editor; born St. 
Louis, Mo. ; associate in Sanskrit 
and classical literature, Bryn Mawr 
College 1895-7; literary editor, In- 
dependent and the New York Eve- 
ning Post; editor, Nation 1909-14 
(‘Shelburne Essays’; ‘Nietzsche’; 
‘The Religion of Plato') . 

More, Sir Thomas (1478-1535), Eng- 
lish statesman and scholar M-257-8 
Morea (mo~re' a), modern name for 
s. Greece, the ancient Peloponnesus. 
Moreau (mo-rd'), Jean Victor Marie 
(1763-1813), French Revolutionary 
general ; v i c t or of Hohenlinden 
1800 ; exiled for alleged conspiracy 
against Napoleon; joined Allies 
against Napoleon 1813; killed on 
battlefield of Dresden. 

Moreau River, S. D., tributary of the 
Missouri, 200 mi. long: map S-218 
Morel', an edible fungus M-307, color 
plate M-306a-Z> 
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MORELIA 

Morelia (mo-rdVyd) , Mexico, formerly 
Valladolid, city 130 mi. n.w. of 
Mexico City; cap. of Michoac&n; 
named for patriot Morelos; pop. 
about 50,000; textiles, sugar, sweet- 
meats: map M-133 
university M-142b 

Morelos (mo-rd’los) , Jose Maria 
(1765—1815), Mexican revolutionist; 
city of Morelia and state of Morelos 
named for: M-142d 

Morelos, Mexico, state in s. center; 
1016 sq. mi. ; pop. 130,000; cap. 
Cuernavaca 
ejidos M-140 

Mores (mo-rds') , Antoine Ainedee 
Marie Vincent Manca tie A r alIom- 
brosa, 31arq uis de (1855-96), 
French adventurer; farmed in 
North Dakota; explored in Tibet; 
killed in Africa by Tuaregs 
in North Dakota N-165 

Moresby, L. See Beck, L. Adams 

"More sinned against than sinning*' 
K-22 

Moresnet (md-rd-ne' ) , small territory 
4 m. s.w. of Aachen, near Eupen 
and Malmedy; neutral territory 
1815-1919; ceded to Belgium 1919; 
taken by Germany 1940. 

Morey, Samuel (1762-1843), Ameri- 
can inventor, born Hebron, Conn. ; 
lived chiefly in Vermont; an early 
inventor of the steamboat; failure 
of his capitalist backers halted his 
enterprises and prevented his re- 
ceiving the honors which later 
went to Robert Fulton. 

Morgan, Charles Langbridge (born 
1894), English novelist; served in 
1st World War; became dramatic 
critic for London Times, 1921 (‘The 
Fountain’ ; ‘Sparkenbroke’ ) . 

Morgan, Daniel (1736-1802), Ameri- 
can Revolutionary general, born 
New Jersey; given command com- 
pany of Virginia riflemen, 1775; 
distinguished himself in Arnold’s 
expedition against Quebec, in both 
battles of Saratoga, and at Cow- 
pens 

victory at Cowpens R-91 

Morgan, Sir Henry (1635 7-88), Welsh 
buccaneer; commissioned by the 
governor of Jamaica to take Span- 
ish possessions, he ravaged the 
coast of Cuba -and captured the city 
of Panama; was arrested and re- 
turned to England for fighting after 
peace had been arranged between 
Spain and England, but his im- 
mense stolen wealth gained his 
pardon; knighted and returned to 
Jamaica as lieutenant governor 
Panama City remains, picture P-41 

Morgan, John Hunt (1836—64), Ameri- 
can Confederate general, daring 
and famous cavalry raider 
raids Kentucky, Indiana, and Ohio 
C-255 

Morgan, John Pievpont (1837—1913), 
American banker, financier, and 
art collector; leader in movement 
by which industry was stabilized 
and subordinated to finance; made 
J. P. Morgan & Co. one of world’s 
most powerful banking houses, or- 
ganized U. S. Steel Co., controlled 
many railroads: M-15 

Morgan, John Pierpont (1867—1943), 
son of the preceding, succeeded to 
control of. his father’s banking busi- 
ness, which became incorporated 
state bank 1940; during 1st World 
War he was British government’s 
, commercial agent in U. S. 

Morgan, John Tyler (1824—1907), 
U. S. senator from Alabama from 
1877 to his death; enlisted 1861 in 
Confederate Army, brigadier gen- 
eral 1863; member of board 1892 to 


Fact-Index 

arbitrate Bering fisheries dispute 
and of commission 1898 to codify 
Hawaiian laws. 

Morgan, Lewis H. (1818-81), Ameri- 
can archeologist and ethnologist 
( ‘League of the Iroquois’ ; ‘Ancient 
Society’) ; bequeathed fund to 
found woman's college in Univer- 
sity of Rochester. 

Morgan, Thomas Hunt (born 1866), 
American zoologist, born Lexing- 
ton, Ky. ; professor, Columbia Uni- 
versity 1904-28; director of biologi- 
cal laboratories, California Insti- 
tute of Technology; wrote books on 
embryology, evolution, and hered- 
ity; Nobel Prize in medicine, 1933. 

Morgan & Co., J. 1*., bank B-42 

Morganat'ic marriage, marriage of a 
member of a royal family to a 
woman of lesser rank; not unusual 
in European court circles; neither 
wife nor children receive royal 
rank and title. 

Morgan horse, a breed developed in 
New England for general utility 
and founded on the horse "Justin 
Morgan’’ H-343, 344 

Morganite, a pink beryl used as a gem 
stone. 

Morgan le Fay. See in Index Fata 
Morgana 

Morgan State College, at Baltimore, 
Md. ; founded 1867 by Methodist 
Episcopal church; for Negroes; arts j 
and sciences. 

Morgantown, W. Va., industrial city 
near n. boundary, on Monongahela 
River; pop. 16,655; coal, oil, glass- | 
sand, and limestone near by; tex- 
tiles, machine shop, wood, and glass 
products: map W-76 
state university, picture W-75 

Morgarten (mor' gar-ten ) , hill in n. 
Switzerland, 18 mi. s. of Zurich, 
where Swiss mountaineers defeated 
Austrians (1315) : map S-351 
battle S-351 

Mor'genthau, Henry (born 1856), 
American diplomat, born Germany; 
ambassador to Turkey 1913-16; in 
charge of interests of Allies in Tur- 
key during World War 1914-16; 
nominated ambassador to Mexico 
in 1920, but did not go on account 
of revolution. 

Morgenthau, Henry, Jr. (born 1891), 
public official, publisher, born New 
York City; son of the above; pub- 
lisher of American Agriculturist 
1922-33 ; governor Farm Credit Ad- 
ministration 1933; appointed secre- 
tary of the treasury in President 
F. D. Roosevelt's cabinet 1934. 

Morghen (mor'gen) , Raffaello (1758— 
1833), Italian engraver; copied 
paintings by Leonardo da Vinci, 
Raphael, and other masters. 

Morgue, name given to newspaper 
library N-109 

Morin (wo-rd?V), Paul (born 1889), 
Canadian poet (‘Le Paon d’ email’; 
‘Poemes de cendre et d’or’) ; poems 
show oriental influence. 

Mo'rion, name applied to black smoky 
quartz or cairngorm. 

Moris'eos (little Moors), Mohamme- 
dans in Spain who accepted bap- 
tism, and their descendants M-255 

Morisot (mo-re-sd'), Berthe (Madame 
Eugene Manet) (1840— 1895) , paint- 
er, great-granddaughter of Frago- 
nard and sister-in-law and pupil of 
Edouard Manet; her work has a 
distinctly "feminine touch.” 

Morland, George (1763—1804), English 
painter of animals and rustic 
scenes; many of his best paintings 
are familiar through engraved 
copies. 


MOROCCO LEATHER 

Morley, Christopher (Darlington) 
(born 1890), American w r riter, 
born Haverford, Pa. ; charming in- 
formal essays (‘Shandygaff’); 
verse, particularly in praise of do- 
mesticity (‘Songs for a Little 
House’); novels in which fantasy, 
satire, and whimsical humor are 
variously blended (‘Where the Blue 
Begins’ ; ‘Thunder on the Left’ ) ; 
more realistic novels (‘Human Be- 
ing’ ; ‘Kitty Foyle’ ) ; conductor of 
column ‘The Bowling Green’. 

Morley, Edward William (1838-1923), 
American chemist and writer on 
physics; born Newark, N. J. 
Michelson-Morley experiment M-149 

Morley, Thomas (1557-1603), English 
musician, one of greatest Eliza- 
bethan composers; organist at St. 
Paul’s Cathedral ; author of treatise 
on church music; composed madri- 
gals, canzonets, ballets; wrote 
‘Plaine and Easie Introduction to 
Practicall Musiclce’, which remained 
an authority for more than a cen- 
tury. 

Morley of Blackburn, John Morley, 
Viscount (1838-1923), English 
statesman and man of letters, for 
25 years a conspicuous Liberal in 
House of Commons; secretary for 
Ireland under Gladstone and for 
India under Campbell-Bannerman 
and Asquith; wrote lives of Glad- 
stone, Burke, Cobden, Voltaire, 
Rousseau, his own ‘Recollections’. 

‘Mormon, Book of* M-258 

Mormon cricket, insect ( Anabrus 
simplex ) of the family Orthoptera ; 
belongs to the shield-backed grass- 
hopper group; body 1% in. long; 
color green, black, red, or brown; 
migrates in groups, invades culti- 
vated areas of w. U.S. and does 
great damage; methods of control: 
poisoning by use of arsenical dust 
and trapping by means of pits and 
barriers. Also called western 
cricket. 

Mor'mons, or Latter-Day Saints, re- 
ligious body M-258— 9 
Arizona A-290 
Edmunds Act A-313 
Idaho 1-10 

irrigation works U-264, 266 
Nevada N-78 
temple, picture U-265 
Utah U-264, 266: Salt Lake City 
S-16, S-18 
Wyoming W-196 

Mormon Trail, early overland route 
to Salt Lake City T-126, F-16 

‘Morning*, painting by Corot F-40, 
picture F-39 

Morning-glory M-259, picture N-30 

Morning-glory family. See in Index 
Convolvulaceae 

Morningside College, at Sioux City, 
Iowa; Methodist; founded 1894; 
arts and science and music. 

Morning star, name given to the plan- 
et Venus when it rises before the 
sun and is plainly seen in the sky 
just before dawn; sometimes ap- 
plied also to other planets — Jupiter, 
Mars, Saturn, and Mercury. 

“Morning star of song** C-158 

"Morning star of the Reformation” 
W-191 

Morocco, sultanate in n.w. Africa; 
about 165,000 sq. mi.; pop. about 
7,130,000; divided into three zones: 
French, Spanish, and Tangier: 
M-259— 60, maps A-127, A-42a, 5. 
See also in Index French Morocco; 
Spanish Morocco ; Tangier 
Decatur conquers pirates D-23 
Moors M-255 
Tangier T-9 

Morocco leather L-85, M-260 
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Mo'ron, a mentally deficient person 
M-118 

Moronidae (md-rdn'i-de) , family of 
fishes B-63 

Moros, Malay race in Philippines 
P-166 

Morot (??id-?*d'), Aime Nicolas (1850— 
1913), French historical and por- 
trait painter; portraits of members 
of fashionable and artistic world of 
Paris, battle scenes 
'Charge of the Cuirassiers', picture 
F-180 

Morpheus ( mor’fus ), in Roman my- 
thology, dream god, son of Somnus 
(sleep). 

Morphine, a bitter crystalline nar- 
cotic alkaloid (CitHioNOs), the 
active drug in opium and danger- 
ously habit forming 
poisoning, treatment for P-275 

Morpho cypris (mor'/o sVjiris), a 
South American butterfly, color 
plate 1-87 a— & 

Morpliol'ogy, the science dealing with 
the form and structure of living 
organisms A-191. See also in Index 
Anatomy, subhead comparative 
animal Z-227: Cuvier’s contributions 
C-418 

plant B-203, 205 

Morrico-danee. See in Index Morris- 
dance 

Mor'rill, Justin Smith (1810-98), 
American legislator, author of Mor- 
rill Acts A-54 

Morrill Acts A-54, E-182, U-239 

Morris, Charles (1784—1856), Amer- 
ican naval officer who commanded 
the Constitution in battle with 
Guerriere; 1819 commander of 
South American squadron; later 
superintendent of Naval Academy. 

Morris, Clara (1849-1925), American 
emotional actress (Camille, Alixe, 
Lady Macbeth) ; after retiring from 
stage wrote about stage life ; author 
of several novels and stories. 

Morris, Gouverneur (1752—1816), 
American statesman, born New 
York; aristocrat by training and 
temperament, but ardent supporter 
of Revolution because he believed 
in its justice; as assistant to 
Robert Morris 1781-85 proposed 
decimal system of coinage and 
words dollar and cent; member of 
Constitutional Convention 1787, 
where he vigorously advocated a 
strong national government; much 
of later life spent abroad, two years 
as ambassador to France; U. S. 
senator from New York 1800-03; 
chairman "of board 1810-16 which 
planned Erie Canal 
Constitution revised by U-208 
Department of Commerce U-226 

Morris, Gouverneur (born 1876), 
American writer of novels and short 
stories; great-grandson of above, 
born New York City (‘If You Touch 
Them They Vanish’ ; TIis Daugh- 
ter’; ‘Yellow Men and Gold’). 

Morris, Lewis (1726—98), signer of 
Declaration of Independence as 
New York delegate; born Morrisi- 
ana, N. Y. ; brother of Gouverneur 
Morris, the statesman. 

Morris, Robert (1734-1806), financier 
of the American Revolution 
M-260-1 

charters brig Nancy W-105 

Morris, William (1834—96), English 
poet, artist, and social reformer 
M-261 

Trinity Church windows B-201 
typography T-174, picture B-180: 
golden type, example B-177 

Morris-dance, or Morrice-dance, old 
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English dance of Moorish origin; 
became part of all village festivities 
in reign of Henry VIII; usually 
danced by five men and a boy 
dressed as Maid Marian; gay cos- 
tumes with bells ; abolished by Puri- 
tans. 

Morrison, Robert (1782-1834), Eng- 
lish missionary to China C-2217c 
Morrison, Mount, Formosa (12,959 
ft.), highest peak in Japanese Em- 
pire; also called Niitaka-yama. 
Morris Plan Bank, a S 3 r stem of in- 
dustrial banking founded by Arthur 
J. Morris in 1910; makes loans at 
reasonable rates of interest to 
responsible people of low income. 
Morristown, N. J., residential town 
17 mi. n.w. of Newark in rich farm- 
ing district; pop. 15,270; State In- 
sane Hospital 4 mi. away; shaft 
for first steamship to cross Atlan- 
tic was cast here, and Morse and 
Vail worked on electric telegraph; 
Washington’s winter quarters 
(1776-77) 

national historical park N-227> 

Mor'ro Castle, fort at entrance to 
harbor of Havana, Cuba; built in 
late 16th century by Spanish colo- 
nists as a protection against 
French, English, and Dutch bucca- 
neers; also used as a prison; guns 
last fired during Spanish-American 
War; now a popular tourist sight. 
Morro Yclho, a Brazilian gold mine, 
noted for its depth (6126 feet). 
Morrow, Dwight Whitney (1873— 
1931), American diplomat and 
statesman, born Huntington, W. 
Va. ; practised law in New York; 
member J. P. Morgan & Co.; re- 
signed 1927 to accept appointment 
as ambassador to Mexico; elected 
TJ. S. senator from New Jersey 1931. 
His daughter Anne married Charles 
A. Lindbergh 

Mexican friendship won M-142/, L-67 
Morrow, Elizabeth Reeve Cutter (born 
1873), American author, born 
Cleveland, Ohio; married Dwight 
Whitney Morrow; acting president 
of Smith College 1939-40; author of 
‘Painted Pig’, ‘Beast, Bird and 
Fish’, ‘Quatrains for My Daughter’. 
Morrow, Ilonore Willsie (McCue) 
(1880—1940), American writer, born 
Ottumwa, Iowa; editor of Deline- 
ator 1914-19; known especially for 
historical novels ('Forever Free’, 
'With Malice Toward None’, ‘The 
Last Full Measure’ — trilogy on 
Lincoln; 'Still Jim’; ‘On to Oregon’). 
Mors, in Roman mythology, god of 
death, corresponding to Greek 
Thanatos. 

Morso, Samuel Finley Breese (1791- 
1872), American artist and in- 
ventor of the electric telegraph 
M-261— 2 , picture 1-115 
telegraph invented by M-262, T-30, 
32 

wireless signals R-26 
Morse code, in telegraphy T-30 
wigwag signaling S-143 
Mortality. See in Index Vital statistics 
Mor'tar, in masonry C-128, L-138 
Mortar, short cannon firing at high 
angles A-319. See also in Index 
Trench mortar 

Mortara (mdr-td'rd) , town in n. Italy 
25 mi. s.w. of Milan; pop. 10,000; 
makes cheese and hats; Austrians 
defeated Sardinians 1849. 

‘Morte d’ Arthur’ (mort dar-tur '), 
greatest collection Of Arthurian 
romances; translated and compiled 
by Malory; first printed by Caxton 
in 1485; A-316 

Mortgage ( mor’gdg ), a lien upon 
property or conveyance of property 


MOSCHELES, FELIX 


as security for payment of a debt, 
becoming void when the debt is dis- 
charged: C-394, 392 
bank investments B-39 
farm loans F-12: Serbian law S-81 
federal lending agencies U-228 
insurance companies’ holdings 1-96 
second or junior lien S-291 
security for bank loans B-39 
security for bonds S-291 s 

Mort Homme (mor tom) (Dead Man’s 
Hill), key to Verdun in 1st World 
AVar V-283 

Mortimer, Roger (1287-1330), first 
earl of March; an adherent of Ed- 
ward II; later his enemy: E-189 
Mortimer’s Cross, battle in AVars of 
Roses 1461, in w. England, 40 mi. 
s.w. of Birmingham; Edward, Duke 
of York, defeated Lancastrians. 
Morton, John (1724-77), signer of 
Declaration of Independence; born 
Ridley, Pa. 

Morton, J(ulius) Sterling (1832-1902), 
American journalist; U. S. secretary 
of agriculture 1893-97; estate in 
Nebraska City is a state park 
originates Arbor Day A-247 
Morton, Levi Parsons (1824—1920), 
American banker, born Shoreham, 
Vt. ; minister to France 1881-85; 
governor of New York 1895-97 
vice-president of U. S., table V-392 
Morton, Oliver Perry (1823—77), 
American statesman, born Salis- 
bury, Ind. ; governor of Indiana 
1861-67, and perhaps greatest of all 
war governors; U. S. senator 1867- 
77. 

Morton, Thomas (1590 ?— 1646) , Eng- 
lish adventurer, a Royalist rake 
who amused himself at expense of 
the “precise Separatists that lived 
at New Plymouth’’ ; set up a May- 
pole, and sold rum and guns to the 
Indians at Merry Mount, now 
Quincy, Mass. 

Morton, AVilliain T. G. (1819-68), 
American dentist, born Worcester 
County, Mass. ; important work in 
discovery and practical use of sur- 
gical anesthesia: A-196, picture 
1-115 

Mosaic (mo-zd/ilz) M-262 
Byzantine P-15 
early Christian P-14 
Roman Sun God, picture A-252 
St. Mark’s T-172 

Santa Sophia wall, picture A-265 
Mosaic disease, a highly infectious 
virus disease affecting many plants 
including cucumber, potato, tomato, 
bean, and turnip; causes dwarfed 
growth and mottled (mosaic) and 
distorted leaves: P-245c-d 
spread by insects 1-90 
Mosaic gold C-177 
Mosaic law, ancient law of the He- 
brews, first laid down by Moses 
M-265 

punishment under P-348 
Mosander (.mu-san'der) , Carl Gustav 
(1797-1858), Swedish chemist and 
mineralogist, discoverer of lan- 
thanum, erbium, and terbium. 
Mosby (moz’bl) , John Singleton 
(1833-1916), Confederate soldier, 
guerrilla raider, and commander of 
independent cavalry body called 
Mosby’s Rangers; particularly ac- 
tive in A^irginia and Maryland 1863- 
64; said to have originated phrase 
“the solid South.” 

Moscheles (mosh'e-les) , Felix (1833- 
1918), English portrait painter 
(Grover Cleveland, Browning, 
Gounod, Henry M. Stanley, and 
other famous men) ; intimate friend 
of Whistler, Du Maurier, and 
literary and artistic men of his 
time; son of Ignaz Moscheles. 
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MOSCHELES, IGNAZ 

Moscheles, Ignaz (1794-1870), Aus- 
trian pianist and composer, born 
Prague; teacher and friend of Men- 
delssohn. 

Moschus ( mos’kus ) (2d century b.c.), 
Greek pastoral poet (‘Europa’). 
Moscieki (mosht-set'ske) , Ignacy 
(born 1867), Polish chemist; 
3d president of Poland, 1926-39; 
removed to Switzerland 1939. 
Moscow (?nos'k<5), Idaho, town 65 
mi. s.e. of Spokane, Wash. ; pop. 
6014; flour, lumber, clay products; 
stock raising; center of pea indus- 
try; University of Idaho: map 1-8 
Moscow, Russia, also Moskva, cap. 
and largest city of Russia; pop. 
over 4,135,000: M-262, 264-5, map 
E-326e 

apartment houses, picture R-191 
climate R-180 

czar bell B-93, pictures B-93, 
M-264 

fire (1752) F-58 

Kremlin M-264, pictures M-263, 264, 
R-187, 189 

Lenin library L-106, picture L-I06a 
Lenin’s tomb M-264, pictures M-263, 
R-191 

Napoleon’s occupation N-10 
Red Square, picture M-263 
St Basil, picture M-263 
Moscow Conference, 2d World War 
W-179x;-k J R-146r 

Moscow-Volga Canal V-334, table 
C-433 

Moseley, Edward, North Carolina 
leader N-159 

Moseley, Henry Gwyn-Jeffreys (1887- 
1915), English physicist; gave his 
name to the Moseley number, an 
alternative name for atomic num- 
ber: A-362 

X-ray spectra discoveries X-200, 
• S-244 

Moselle ( mo-zeV ), department of 
Lorraine; area, 2404 sq. mi.: A-137 
Moselle River (German Mosel), in n.e. 
France and s. Germany; flows 320 
mi. n.e. to R.hine at Coblenz; valley 
noted for vineyards : R-93, map G-66 
Cochem Castle, picture G-74 
Moses, Hebrew leader and lawgiver 
M-265, J-216, pictures J-215, M-265 
statue by Michelangelo M-148, pic- 
ture M-146 

Moses bon Mai'mon, or Maimon'ides 
(1135-1204), Jewish philosopher 
PI-267 

Moskva, Russia. See in Index Moscow 
Mos'lems, name applied to themselves 
by the followers of Mohammed. See 
in Index Mohammedanism 
Mosley, Sir Oswald E. (born 1896), 
English politician; member of Par- 
liament as Conserve tive, later as 
Labor; 1931 headed the “New 
party” (Fascist), which was de- 
feated in elections; imprisoned 
1941, released Dec. 1943 because of 
illness. 

Mosqne (mdsk), a Mohammedan 
temple of worship 
Azhar, Cairo, picture C-17 
Banya-Bashi, Sofia, jncture B-270 
fountain of Grand Mosque, Algiers, 
picture A-240 

Great Mosque, Mecca M-103, picture 
M-102 

Kabul, Afghanistan, picture A-30 
Kadhimain, Baghdad, picture 1-123 
minarets, pictures M-214, 1-123 
Omar, or Dome of the Rock J-211, 
picture A-329 

Santa Sophia, pictures A-261, T-161 
Shah Jehan, Delhi, picture D-43 
Sultan Achmet, Istanbul, pictures 
T-163, A-262 

Mosquito (mos-ke'to) M-266— 70 
Arctic regions A-278 
breeding habits M-266 
carrier of disease M-266— 70 
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control methods M-270 
eggs M-266, picture M-267 
malaria carrier, conquest M-266-70 
natural enemies M-270: dragon fly 
D-88, 90; newt S-13 
“song,” how produced M-268 
yellow fever carrier, conquest 
M-270, S-42-3: Panama P-46; 

Gorgas’ work G-122 
Mosquito Coast, or Mosquitia, strip of 
land occupied by Mosquito Indians 
on e. coast of Central America; 
British protectorate until 1860; 
now part of Nicaragua; long source 
of diplomatic disputes between 
Great Britain and U. S. : C-133d 
“Mosquito fleet,” in naval warfare 
M-291, N-56 

Mosquito netting, or mosquito bar, a 
coarse, stiff, cotton net, plain or 
barred; used, especially in South, 
as canopy for beds and baby car- 
riages; also for window screening. 
Moss, a small, leafy-stemmed, flower- 
less plant, of the phylum Bryophyta 
M-270— 2 

Moss, club, a low-growing, evergreen 
plant related to fern; often bearing 
club-like cones of sporangia F-26 
Moss, Iceland, a lichen L-122 
Moss, Irish* or carrageen, a seaweed, 
source of vegetable gelatin S-73, 
2 )icture S-72 

Moss, reindeer, a lichen most abund- 
ant in arctic and subarctic regions; 
large starch content: L-122 
Moss* Spanish, or Florida moss, an air 
plant A-95, irictures G-59, F-113 
uses L-206 
Moss agate G-28 

Moss animals, the Bryozoa W-1805 
Moss campion. See in Index Silene 
Moss locust, or rose locust, American 
species of locust tree L-179 
Moss pink, a phlox P-173 
Moss rose ( rosa centifolia) , a variety 
of rose having a hairy calyx and 
stem, white and pale pink flowers, 
and gray -green leaves. 

Moss stonecrop. See in Index Stone- 
crop 

Mostaganem (mds-td-gd-nem') , Al- 
geria, city on n. coast 48 mi. e. of 
Oran; pop. 37,000: map A-42 a 
Mostar ( mds-tdr') t Yugoslavia, city 
46 mi. s.w. of Sarajevo; pop. 16.000 
(Tureo-Italian) ; former cap. Her- 
zegovina; fine Roman bridge: pic- 
ture B-19 

Most Favored Nation Clause, a treaty 
provision between nations I-110d, 
T-13a 

Mosul ( mo-sol’ ), city in Iraq (Meso- 
potamia) on Tigris River 220 mi. 
n.w. of Baghdad; pop. about 100,- 
000; caravan trade: maps A-242, 
A-332 b 

cotton manufactures C-379 
declared part of Iraq 1-123 
ruins of Nineveh N-146 
Moszkowski (mosh-kof'ske) , Moritz 
(1854-1925), composer and pianist, 
born Breslau, Germany, of Polish 
parents; works include an opera 
(‘Boabdil’), a symphonic poem 
(‘Jeanne d’Arc’), and exquisitely 
beautiful pieces for piano (‘Spanish 
Dances’). 

Motacil'lidae, a family of perching 
birds embracing the wagtails and 
pipits B-132 

Motet', sacred musical composition for 
several voices without instrumental 
accompaniment; important in 16th 
century; usually with Latin but 
later sometimes with French, Ger- 
man or Italian text. 

Moth, an insect of the order Lepidop- 
tera, with feathery antennae; usu- 
ally nocturnal in habits: B-282-6, 


MOTION PICTURES 

color plates B-285 a-b, I-130a-5. 
See also in Index Caterpillar 
antennae B-284, picture B-285 
caterpillar stage C-98-100 
cocoon C-99, B-284 
distinguished from butterfly B-284, 
color plate B-285 a-b 
eggs, picture B-285 
eye, picture E-351 
kinds B-286, color plate B-285a-b 
army worm A- 3 08-9 
brown-tailed B-286 
cankerworm C-72 
cecropia, picture B-282, color plate 
I-130a— 1> 

clothes moth C-99, 1-82 
codlin C-294 

corn borer 1-89, picture 1-93 
death’s head B-286 
gipsy 1-89, B-286 
hornet 1-92-3, pictures 1-92 
lappet, picture 1-85 
* luna B-284, color plate B-285 a-b 
owlet (cutworm) C-418 
Polyphemus, color plate B-285a-6 
silkworm S-150, pictures S-144, . 
B-283 

sphinx or hawk B-286 
tussock B-286 

willow beauty, picture 1-85 
yucca Y-211 

life history B-284, C-418 
tongue, picture B-285 
Moth balls, made of naphthalene 
C-289 

“Mother Carey’s chickens,” sailor’s 
name for petrels P-143 
Mother Goose M-272 
first collection published L-158 
illustrated editions L-107-8 
‘Sing a song of sixpence’, origin 
K-31, M-272 

Mother Gunga, the Ganges River G-5. 

See also in Index Ganges River 
Mother Jones. See in Index Jones, 
Mary (“Mother”) 

Mother of Civilization A-324 
Mother of Parliaments P-77 
Mother-of-pearl, or nacre S-107, P-97 
obtained from abalone S-108 
Mother of Presidents, nickname fo i 
Virginia V-308 

Mother of States, nickname for Vir- 
ginia V-308 

Mother of vinegar V-300 
Mother's Day H-322 
Mother Shipton, reputed prophetess, 
supposedly lived in England in 16th 
century; purported collections of 
her prophecies appeared later. 
Mothers' pensions P-118, P-161 . 
Motherwell, William (1797-1835), 
Scottish poet, born Glasgow; ‘Jeanie 
Morrison’ and ‘The Cavalier’s Song' 
among best known poems ; made fa- 
mous collection of ballads. 

Moth miller, miller, or owlet-moth, 
moth of the cutworm C-418 
Motif, in music, a distinguishing musi- 
cal phrase which usually recurs 
frequently in a composition. 
Motion, in physics P-192 
dynamics, or kinetics M-105-6 
heat caused by moving molecules 
H-260, P-194, pictograph H-2585 
Newton’s laws M-106, P-192 
perpetual E-266 
planetary, Kepler’s laws I-C-15 
relative, in Einstein's theories 
E-211— 13 

stars, revealed by spectroscope S-243 
Motion pictures M-273— 90. For list of 
terms in common use see table on 
next page 

animated cartoons M-284 
author’s rights B-191 
business aspects M^289: arbitration 
boards A-246 

camera M-278, pictures M-278, 285 
China C-221# 
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A LIST OF COMMON MOTION-PICTURE TERMS 


Animation. Process of making ani- 
mated cartoons, apparent motion of 
inanimate objects, and the like. 

Breakaway. A bottle, club, or other ob- 
ject, made of wax or some light mate- 
rial, which breaks when the victim is 
struck. Breakaway furniture is com- 
monly made of yucca wood. 

Chemical fade. Chemical treatment of 
negative to give a fade-in or fade-out 
effect. 

Cutter. One who “cuts,” or edits a 
film, putting it into proper sequence. 

Dissolve. The melting of one scene into 
another, or the merging of one image, 
such as a young actor dissolving into 
an older person. Also called “lap dis- 
solve.” The camera must be reversed 
to bring the film to the start of the 
fade out, or a little before this point, 
and then “faded in” on the new sub- 
ject. 

Double. An actor who takes the place 
of a star in a hazardous bit of action. 
Sometimes means a double exposure. 

Double exposure. The photographing 
of two separate images on one film. 

Dub in. To record sound effects to be 
used with a film which was originally 
photographed without sound. 

Dupe negative. A negative film, secured 
by printing from a positive. News 
reels are printed from several “dupes,” 
in order to gain speed in distribution. 

Exchange. A distributing office, where 
films are rented to the theaters, in- 
spected, and put in condition after 
showing. Big film companies have ex- 
changes in all principal cities. 

Fade. A gradual darkening or lighten- 
ing of the whole scene. Accomplished 
in professional cameras by the shutter, 
which closes or opens a slight bit over 
the preceding exposure, thus gradually 
and progressively decreasing or in- 
creasing the exposure. 

Fade in. To start with a black screen 
and build up the picture to full bril- 
liance. 

Fade out. To reverse the preceding 
effect. 

Flicker. The intermittent fluttering of 
light and dark on the screen. May be 
* due to slow speed of the projecting ma- 
chine, or faulty adjustment. Modern 
projectors do not flicker at normal 
speed. 

Follow focus. To adjust the focus of the 
camera lens as the subject moves 
nearer to or farther away from the 
camera, during the filming of a scene. 

Frame. One picture of a motion-picture 
film. For silent pictures the frame is 
an inch wide and three-fourths of an 
inch high, and there are 16 frames to 
the foot of film. 

Gate. The part of the film track where 
the film is exposed; or the correspond- 
ing place in the projector where the 
picture is projected to the screen. 

Gauze shot. A scene photographed 
through fine gauze. This gives a soft 
effect, yet the picture is in sharp focus. 

Ghost (lens). A patch of light, some- 
what like a flare, due either to internal 
reflections within the lens, or to strong 
external light striking into one side of 
the lens. 

Ghost (figure). A phantom-like effect 
secured by double exposure. 


Hard lighting. Use of undiffused light 
to create a certain mood in the light- 
ing of a set. An example is the prowl- 
ing of a burglar, where the effect is 
wanted of weird lighting and shadows. 

Iris. A diaphragm similar to the iris dia- 
phragm within the lens, but much 
larger, and used in front of the lens. 
Closing down the aperture gives the 
effect of the picture closing down to a 
point of light, which then disappears. 

Kinema. English form for Cinema. 
Motion pictures, or a motion-picture 
theater. 

Master negative. The final arrange- 
ment of the negative. From this will 
be printed the positive prints for dis- 
tribution throughout the country, and 
also from one of these positives may be 
printed a number of dupe negatives. 

Mixer. In talking-picture work, an oper- 
ator responsible for securing proper 
relation between sounds in making 
records. 

Mixing panel. The electrical equipment 
for effecting the above result. 

Monitor. An operator who listens to all 
sounds being recorded, to assure proper 
balance and effect desired. 

Multiple exposure. More than three 
exposures on one frame or series of 
frames. 

“Non-flam.” Non-burning, or “safety- 
film”; all home movies are on film of 
this type. 

Pam. To swing the camera slowly about 
to follow a moving action. Abbrevia- 
tion for “panorama.” 

Pan film. Panchromatic film, sensitive 
to red and yellow light. 

Parallel. An adjustable platform about 
five feet square, which is used as a 
portable base for cameras, where it is 
necessary to have the camera elevated. 

Playback. The playing of a previously 
made sound track, including the music 
and other sound effects, while the ac- 
tion in a film is being photographed. 

' Action is carefully synchronized with 
the playback. Used especially in 
scenes in which there are large numbers 
of people or in outdoor sets. 

Positive. The film printed from the 
negative and used in the actual pro- 
jection. 

Process shot. Live action photographed 
against background on which pre- 
viously photographed scene is pro- 
jected. Thus a studio scene may be 
made to appear as if it had been 
enacted in a distant place or under 
dangerous circumstances. 

Prop. Contraction of “property”; any 
object which is used in the action of a 
story or play. Not to be confused with 
the furnishings of a Bet, which are not 
handled by the actors. 

“Props.” The property man. Responsi- 
ble for procuring the props necessary 
to the action. Must see that they are 
in place for the scene being taken. 

Reel. Special spool on which film is 
wound. The standard reel holds 1000 
feet of film; but others hold 2000 or 
more feet. 

Release. The finished picture, available 
for rental, on and after a certain date, 
the “release date.” 


Reverse motion. Comedy effects se- 
cured by means of running the camera 
backward, or turning it upside down. 

Running shot. A scene secured with 
the camera on a platform on the front 
of a locomotive, or car, or other ve- 
hicle. Used to show action taking 
place while the subject moves along, as 
in driving a car. 

Rush. The scenes photographed each 
day are hurriedly printed, and then 
projected for the director and his staff 
to see. 

Script. The director’s working scenario. 
Contains all directions and changes 
made in the original scenario. 

Script clerk. Usually a young woman, 
responsible for noting all items bear- 
ing on action, costumes worn, etc. 

Sequence. A series of scenes which tie 
together in a more or less logical order. 

Set. A representation of a room or any 
other place in which action takes place. 
May be indoors, or otherwise. 

Slow motion. The grotesque and inter- 
esting effect in which the action is very 
slow. Secured by running the camera 
many times normal speed, usually 
eight times faster than normal. Pro- 
jected at normal speed, the action is 
thus slowed down. 

Soft focus. Secured by means of a 
special lens or diffusion disk before the 
lens. Much used in scenic effects or 
special close-ups. 

Splice. The joint where two pieces of 
film are joined. 

Spot. A powerful spotlight used to 
accentuate some portion of a scene, or 
to backlight a subject. 

Static. Marks on film produced by elec- 
trical discharges which streak and 
otherwise deface the picture. 

Still. A picture taken with an ordinary 
camera, usually for advertising pur- 
poses. 

Stop motion. The method by which 
animated effects are secured. A special 
shaft on the camera allows one frame 
to be exposed for each turn of the 
crank. Between each exposure the 
object being animated is moved 
slightly. 

Synchronism. The proper running of 
cameras and sound recording ma- 
chines, so that the sound shall occur 
at the right moment when the picture 
is projected. 

Take. As each scene is photographed, 
perhaps over and oyer until action and 
sound are correct, it is given a num- 
ber. Each of these attempts at a per- 
fect scene is called a “take.” 

Tinting. Tinting or dyeing the film to 
secure a color effect. Largely replaced 
by film having colored celluloid base. 

Toning. Chemical treatment of film 
emulsion to make the dark portions 
blue, brown, red, or other shades, 
without affecting the high lights (the 
clear portions). 

Truck up. The camera, mounted on a 
platform with rubber- tired wheels or 
on a portable crane is moved about 
during the taking of a scene. 

Ultra-speed. The cameras for making 
slow-motion films are usually fitted 
with special shuttle movements allow- 
ing extremely rapid movement. 
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colored M-278, 280 
copyright laws C-362 
exploration employs E-343, 344, 345, 
M-273-4, picture E-346 
film M-278, pictures M-279, 286, 287, 
288: developing and printing 

M-280; invention M-290; length 
M-276 ; talking and technicolor 
M-278, 280 
history M-290 

home apparatus, pictures M-285 
internationalization M-289 
news films M-274 
optical illusion basis E-353, M-280 
photographic principles P-179-86 
pre-view M-289 

projector M-280, pictures M-279, 
S-286 : carbon arc light E-233 
puppets in P-368c 

sound pictures (“talkies”) M-278, 
280, 290, pictures M-275, 279, 283, 
286, 288 

submarine E-345, M-274, pictures 

E-346, M-274, P-184 
television T-41-2 
three-dimension film M-280 
Motions, in parliamentary law P-80-1 
Motley, Archibald J. (born 1891), 
American Negro painter, born New 
Orleans, La.; outstanding for color- 
ful and vital paintings representing 
various aspects of Negro life. 
Motley, John Lothrop (1814-77), 
American historian, born Dorches- 
ter (now part of Boston), Mass.; 
minister to Austria 1861-67 and to 
England 1869-70; wrote two nov- 
els, but is best known for his vivid 
and scholarly histories of the Neth- 
erlands (‘The Rise of the Dutch 
Repubic’; ‘The United Nether- 
lands’; ‘Life and Death of John 
Barneveld’ ): A-179 
Motmot (mdt'mot), a tropical Amer- 
ican bird (of family Momotidae ), 
about the size of a blue jay with 
brilliant blue and green plumage. 
The middle feathers of its tail are 
longer than the others and have a 
peculiar racket shape, due to the 
fact that some of the barbs break 
off, leaving part of the quill bare. 
Moton, Robert Kussa (1867-1940), 
Negro educator, born Amelia Coun- 
ty, Va. ; instructor Hampton Insti- , 
tute (1890-1916) ; succeeded Book- 
er T. Washington as president Tus- 
kegee Institute 1915, retired 1935 
(‘Racial Good Will’; ‘Finding a 
Way Out’, autobiography; "What 
the Negro Thinks’). 

Motor, a machine supplying mechan- 
ical power. See also in Index Diesel 
engine; Electric motor; Gas engine; 
Steam engine 

airplane A-74&-CZ, 84—5: radial, air- 
cooled A-84-5, pictures V-314, 
A-85; Diesel A-85, picture G-20; 
instruments A-76— 8 , picture A-77 
automobile A-396-8 
gas and gasoline engines G-19-22 
Liberty G-22 
motor boat M-291 

testing in Bureau of Standards 
U-227 
tide W-52 
turbines T-155-6 
water W-51-2, T-156 
wave W-52 
wind W-lll 

Motor-bus A-387, pictures A-405 
competition with railroads T-126, 
A-387 

government regulation 1-112 
railroad service A-387, picture A-405 
sleeper, picture A-405 
Motor Carrier Act of 1935, Federal 
A-388 

Motor craft M-291, B-164— 5 
Diesel engines G-21-2, picture G-21 
gas engine G-19-22, M-291 
mail boat, Venice P-316 


outboard motors B-165, G-20, picture 
G-19 

remote control by radio R-25 
types classified B-165 
yachts B-163-4 
Motorcycle B-107 
engine, picture G-19 
Motor fuel P-149, 150, A-112 
Motorized division, U.S. Army A-307c 
Motor nerves N-65 
Motor sailers, boats M-291 
Motor ship S-124 
Diesel engine, picture G-21 
Motor transport A-387— 8 . See also in 
Index Automobile; Motor-bus; and 
subjects beginning with “motor” 
Motor truck A-387— 8 
cost of running A-393 
freight transport A-388 
in exploration E-344, picture A-405 
milk truck, picture D-3 
petroleum transport P-151 
Sahara Desert A-43 
war uses A-388, pictures A-388, 405, 
N-12 h 

Mott, J. L., iron bridge builder, pic- 
ture 1-115 

Mott, John R. (born 1865), writer, lec- 
turer, and V. M. C. A. leader, general 
secretary of international committee 
and of national council; born Liv- 
ingston Manor, N. Y. 

Mott, Lucretia (1793— 1880) .American 
Quaker reformer, abolitionist, and 
women's rights advocate, born 
Nantucket, Mass. W-132 
Motta, Jose Vianna da. See in Index 
Vianna da Motta, Jose 
Mottc (mot), Rebecca Brewton (1739— 
1815), South Carolina Revolution- 
ary War heroine S-216 
Mottl (mot'l), Felix (1856-1911), 
German musical conductor and 
composer, born near Vienna; gifted 
conductor of Wagner’s music at 
Bayreuth and other cities; general 
music director, Munich; wrote ‘Ag- 
nes Bernauer’ and other operas. 
Mot tram, Ralph Hale (born 1883), 
English author; writer of war 
stories and other historical novels 
(‘Spanish Farm’, trilogy; ‘Ten 
Years Ago’; ‘The Boroughmonger'). 
Mo u fl on (morion), a wild sheep S-104 
Mould. See in Index Mold 
Moulmein (mol-mdn'), city in lower 
Burma on Gulf of Martaban; pop. 
about 65,000 ; trade in teak and rice: 
B-279, map A-332 c 

Moulton, (Ellen) Louise Chandler 
(1835-1908), American story- 
writer and poet, born Pomfret, 
Conn. ('Bedtime Stories’ and other 
books for children ; ‘In the Garden 
of Dreams' and other poems). 
Moulton, Forest Ray (born 1872), 
American astronomer, born Le Roy, 
Mich. ; University of Chicago 
1898-1927; research associate Car- 
negie Institution 1908-23 (‘Celes- 
tial Mechanics'; ‘Astronomy’; ‘Con- j 
sider the Heavens’) 
planetesimal theory P-233, E-128 
Moultrie (mol'tri), William (1731- 
1805), American general in Revo- 
lutionary War, born Charleston, 
S. C. ; built fort on Sullivan’s Island 
to protect Charleston (later named 
Fort Moultrie), where he repelled 
a fierce British attack in 1776; held 
prisoner by British 1780-82; later 
governor of South Carolina 
flag devised by F-98, color plate F-90 
repulses British attack S-216 
Moultrie, Ga., city in s. w. of state, 
37 mi. n. of Florida border; pop. 
10,147; meat packing and water- 
melon shipping; named for Gen. 
William Moultrie. 

Mound birds, or megapodes, family of 


Australian birds that do not brood 
their eggs E-192 

Mound builders prehistoric American 
Indians M-291, A-147 
burial and funeral customs A-147, 
picture A-149 
Mound-building ant A-213 
Mound-building termite T-52 a—b 
Mound City Group, national monu- 
ment in Ohio N-225 
Mounds, in archeology A-251 
Moundsville, W. Va., commercial city 
11 mi. s. of Wheeling, with farming 
and coal interests; pop. 14,168; 
glass, enameled ware, bricks, toys; 
zinc smelter; state penitentiary; 
named from relics of mound- 
builders discovered there: map W-76 
Mounet-Sully (mo-no’ sii-le'), Jean 
(1841-1916), French actor; com- 
manding presence and passionate 
vigor of his acting were strikingly 
suited to variety of tragic and ro- 
mantic parts (Oedipus, Hamlet, 
Hernani, Ruy Bias). 

Mount. See in Index under specific 
names, as McKinley, Mount 
“Mountain,” French party during 
Revolution F-204 
Mountain ash M-291 
Mountain beaver, a rodent of the fam- 
ily Aplodontiidae, native only to 
the Pacific coast of North America; 
about 14 in. long, with a blunt 
head, small eyes and ears, and 
very short tail; lives in burrows in 
moist woods; not a true beaver; 
also called boomer, whistler. 
Mountain bluebird, or Arctic bluebird 
B-159 • 

Mountain cranberry. See in Index 
Lingenberry 

Mountaineers, or mountain whites, in- 
habitants of a mountain region; 
specifically, in U.S., natives of 
mountain regions of s. U.S. 

Great Smoky Mountains G-151 
Kentucky K-13 
Virginia V-308 

Mountain goats, or goat-antelopes, anb 
mals intermediate between goats 
and antelopes; term often applied 
to any wild goat, such as ibex, 
living in mountains 
Rocky Mountain goat R-122, A-218, 
picture A-219 
Mountain bare H-223 
Mountain laurel L-72, picttire L-72 
Mountain lion, cougar, or puma 
P-365-6 

cat family characteristics C-95-6 
Mountains M-291— 2, P-198, 200, Out- 
line G-36-7. See also in Index 
names of chief mountains and 
mountain systems. A list of the 
highest mountains will be found 
in the table on the next page 
Africa A-36, map A-42 b, Outline A-43 
Asia, map A-332«, Outline A-334 
Australia, map A- 3 72 b 
avalanche A-408 

civilization spread affected by M-292, 
P-200: Europe E-320-1; Greece 
G-153, 156; Spain S-228; United 
States U-183 
climate, causes C-2705 
Europe E-318— 21, map E-318a, Out- 
line E-337 

geology A-230, P-200: Appalachians 
A-230; fossils show marine life 
F-162 

heights determined with barometer 
B-49, picture B-48 

highest peak on earth, Everest 
E-339-40, chart A-63, maps 1-30, 
C-211, trictures A-333, E-343 
highest range in world, Himalaya 
IT-291 

lunar M-250, M-254 
North America N-151, 152-3, map 
N-150a, Outline N-153 
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South America S-205 a-b, c, 208 e-f 3 
map S-208d, Outline S-210 
submarine M-292: Atlantic A-358 
tunnels T-152, 153, 154, list T-154 
volcanoes V-331-4 

Mountains of the Moon. See in Inclex 
Moon, Mountains of the 

Mountain spurge. See in Index 
Pachysandra 

Mountain States, name used by U. S. 
government for geographic division 
including states of Montana, Idaho, 
Wyoming, Colorado, New Mexico, 
Arizona, Utah, Nevada. 

Mountain time T-94, diagram T-95, 
map U-198Z> 

Mount Allison University, at Sackville, 
New Brunswick, Canada; Method- 
ist in origin but now non-sectarian ; 
founded 1862 (academy 1842); 
arts and science, music, theology, 
engineering; affiliated with McGill 
University in engineering. 

Mount Angel College and Seminary, at 
St. Benedict, Ore.; Roman Catholic 
institution, founded 1887 ; arts and 
sciences, theology. 

“Mount Ball,” game P-252 

Mountbatten {mount-bat' en) , Louis, 
Lord (born 1900), cousin of King 
George VI of England; served in 
Royal Navy in 1st World War; 
chief of combined operations and 
head of commandos 1942-43; ap- 
pointed United Nations’ commander 
in southeast Asia Aug. 1943. 

Mount Carmel, Pa., borough in an- 
thracite region, 45 mi. n.e. of Harris- 
burg; pop. 17,780; textiles, cigars, 
iron goods; model fruit farm. 

Mount Clemens, Mich., city, summer 
resort on Clinton River 21 mi. n.e. 
of Detroit in farming section; pop. 
14,389; pottery; Selfridge, Field, 
U. S. Army air field, 3 mi. east; 
medicinal springs; map M-153 

Mount Desert Island, off coast of 
Maine; 100 sq. mi.; M-39, map M-38 
Acadia National Park N-19 

Mounted police. See also in Index 
Police 

Royal Canadian P-288, picture P-287 
Texas rangers T-60, P-288, picture 
P-287 

Mount Holyoke College, at South Had- 
ley, Mass. ; for women ; non-sectar- 
ian; chartered 1836 (opened 1837) 
as seminary, college since 1888 ; 
collegiate work; art and archeol- 
ogy, Biblical history and litera- 
ture, economics, education, English, 
history, languages, mathematics, 
music, philosophy and psychology, 
sciences. 

Mount Hope Bay Bridge, in Rhode Is- 
land, table B-342 

Mount McKinley National Park, 
Alaska N-221>-o‘, M-13, map A-105, 
picture A-104 

Mount Mary College, at Milwaukee, 
Wis. ; Roman Catholic, for women; 
founded 1915; arts and sciences. 

Mount Mercy College, at Pittsburgh, 
Pa.; Roman Catholic, for women; 
founded 1929; arts and sciences. 

Mount Olympus National Monument, 
Washington, in Olympic Mts., near 
w. coast N-22c 

Mount Pleasant, Iowa, city 65 mi. s.w. 
of Davenport in farm section; pop. 
4610; Iowa Wesleyan College; state 
insane asylum. 

Mount Rainier ( rd’ner ) National Park, 
Washington, in Cascade Mts., 60 
mi. s.e. of Seattle; 377 sq. mi.: 
W-29, S-71a, N-22c, map W-29, pic - 
tures W-28, N-15, S-71a 

Mount Revelstoke National Park, a 
Canadian park in s. British Colum- 
bia; winter sports, wild life: N-23 


Fact-Index 


Mount Ruslimore, S. D., in Black Hills 
near Rapid City; carved as 
memorial : S-217, pic tier e S-220 

Mount St. Joseph, College of, at Mount 
St. Joseph, Ohio; Roman Catholic 
institution for women, founded 
1852; arts and sciences. 

Mount Saint Mary’s College, at Em- 
mitsburg, Md. ; for men; Catholic; 
founded 1808; arts, science, educa- 
tion, and business administration. 

Mount St. Mary's College, at Los 
Angeles, Calif.; Roman Catholic in- 
stitution for women, founded 1925; 
arts and sciences. 

Mount St. Scholastica College, at At- 
chison, Kan. ; Roman Catholic in- 
stitution for women, founded 1863; 
arts and sciences. 

Mount St. Vincent, College of, at New 
York City; Roman Catholic insti- 
tution for women, founded 1910; 
arts and sciences. 


HIGHEST MOUNTAINS 
IN VARIOUS 
COUNTRIES 

HEIGHT 
IN FEET 

Aconcagua, Argentina 

{highest in South America ) . 22,834 
Mont Blanc, France {highest 


in Alps ) 15,782 

Elbrus, Russia {highest in 

Europe) 18,465 

Etna, Sicily 10,750 

Everest, Nepal ( highest in 

world) 29,141 

Fujiyama, Japan 12,500 

Godwin-Austen, India {2d 

highest in world) 28,250 

Kilimanjaro, Africa {high- 
est in Africa) 19,710 

Kosciusko, Australia {high- 
est in Australia) 7,328 

Logan, Canada {highest in 

Canada) 19,850 

McKinley, Alaska {highest 

in North America) 20,300 

Mauna Kea, Hawaiian 

Islands 13,784 

Mitchell, N. C. {highest in 

eastern U. S.) 6,684 

Orizaba, Mexico {highest in 

Mexico) 18,700 

Mount Thorvald Nilsen 

{highest in An tarctica ) 15,400 

Washington, N. II. {highest 

in northeastern U. S.) 6,288 

Whitney, Calif, {highest in 

continental U. S.) 14,495 


Mountsteplien, George Stephen, Baron 
(1829-1921), Canadian financier, 
with Lord Strathcona responsible 
for completion of the Canadian 
Pacific Railroad. 

Mount Union College, at Alliance, 
Ohio; founded 1846; liberal arts, 
music. 

Mount Vernon, 111., city 72 mi. s.e. of 
St. Louis in agricultural section; 
pop. 14,724; steel cars, shoes, knit 
goods, furnaces, canned goods. 

Mount Vernon, Iowa, town 15 mi. 
s.e. of Cedar Rapids; pop. 1489; 
Cornell College. 

Mount Vernon, N. Y., residential and 
manufacturing suburb near New 
York City on Bronx River and sev- 
eral railroads; pop. 67,362; chemi- 
cals, clothing, mirrors: map N-114 

Mount Vernon, Ohio, city 46 mi. n.e. 
of Columbus; pop. 10,122; glass- 
ware, bridge parts, engines; birth- 
place of Daniel Decatur Emmett, 
composer of ‘Dixie’. 

Mount Vernon, Va.. George Washing- 
ton’s home M-292— 3, W-17, 12 


official portrait of Washington, pic- 
ture W-21 

origin of name W-13, picture M-292 
Washington buried W-20 
Mount Vernon Parkway N-22e 
Mount Wilson Observatory, Pasadena, 
Calif. G-105, pictures 0-194, T-39, 
40 

Mourning bride. See in Index Scabiosa 
Mourning cloak butterfly, or Vanessa 
antiopa B-284, color plate N-38a-b 
Mourning clove, wild N. American dove 
of the genus Zenaidura ; named for 
its plaintive cry; sometimes called 
turtle dove: pictures N-33, color 
plate B-135 
food habits B-122 
Mouse, a rodent M-293 
foot, picture F-147 
gnawing teeth R-124 
length of life, pictograph A-198 
meadow: bird enemies B-122 
white-footed, called dormouse D-87 
picture N-31 

white mice, care of P-155 
Mouse deer. See in Index Chevrotain 
Mousefish. See in Index Sargassum 
fish 

Mouse River, in North Dakota, and 
Canada. See in Index Souris River 
Mouse Tower {Mduseturm) , tower on 
rock in Rhine River near Bingen: 
R-93, picture G-71 
Mouse weasel W-59 
Mousseline de soie ( mos-len die sivd) 
(Silk muslin), a delicate silk fabric, 
somewhat heavier than chiffon, 
often figured. 

Moussorgsky {mo’sorg-ske) , or Mu- 
sorgski, Modest Petroviteh (1835- 
81), Russian .composer; although 
he had little training (practising 
music as amateur while working as 
government clerk), he has come to 
be recognized as one of the greatest 
Russian composers of songs and 
music drama; closely associated 
with Rimsky-Korsakof and Bala- 
kiref; best known by opera 'Boris 
Gudenof’ 

Mouth, entrance to alimentary canal 
of animals 
bird B-120 

fish F-70 : shark S-102-3 
hippopotamus H-293, picture H-294 
hog H-315 

insect 1-82, 84, 87, picture 1-82: bee. 

picture B-73; mosquito M-266 
man: digestion in P-206, D-68, 69; 

teeth T-28-30; tongue T-107 
mollusk M-218: octopus C-417 
rodent E.-124 
snake S-171 
spider, picture S-255 
starfish S-277 

Mouth organ, harmonica, or French- 
harp, musical instrument H-224-5 
Movement, in physiology B-110 
Movement, in symphonies M-312-13 
.Moving pictures. See in Index Motion 
pictures 

Moving stairway, or .escalator E-250 
Mo'wat, Sir Oliver (1820-1903), 
Canadian statesman, leader in 
movement for Confederation; pre- 
mier of Ontario 1872-96; lieuten- 
ant governor of Ontario after 1897 ; 
a Liberal leader who was a strong 
supporter of provincial rights as 
against the Dominion Parliament 
Mowgli ( mou'gli ), in Kipling’s ‘Jungle 
Book’ an Indian boy who is adopted 
by wolves and becomes their leader: 
K-24, picture K-24a 
Moyen Congo. See in Index Middle 
Congo 

Moylan, Stephen (1737-1811), Revo- 
lutionary soldier, born Cork, Ire- 
land; served with distinction at 
battle of Princeton, and with Pu- 
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laski and Lafayette’s armies; be- 
came brigadier general 1783. 
Mozambique (mo-zam-beh’ ) , or Por- 
tuguese East Africa, a colony of 
Portugal on s.e. coast of Africa; 
298,000 sq. mi.; pop. 4,000,000; cap. 
Lourengo Marques: M-294, E-138, 
140, maps E-139, A-42a, b, S-202 
Mozambique, Portuguese Mozambique, 
town in province of Mozambique, 
formerly the capital; pop. 7000: 
M-294, maps A-42a, E-139 
Mozambique Channel, strait in Indian ; 
Ocean between Madagascar and e. : 
coast of Africa: maps A-42 a, bj 
E-139 

Mozart ( mot'sart ), Wolfgang Ama- 
deus (1756-91), Austrian composer 
M-295 

Playdn and H-249 
music analyzed Mr-313 
operas 0^228, M-295: ‘Marriage of 
Figaro’, story 0-231 
'Mrs. Wiggs of the Cabbage Patch’, 
novel by Alice Hegan Rice featur- 
ing the philosophical Mrs. Wiggs, 
who shows that life has its good 
points even in the very poor district 
of a small Kentucky town. 

MTB’s, boats M-291 
Mucha ( mo'Kd ), Alfons (1860-1939), 
painter, born in Moravia; lived 
for some time in Paris; large 
historical scenes and smaller deco- 
rative paintings in delicate colors 
(‘The Epic of Slavic History’, series 
of 20 large paintings in Prague). 
•Much Ado About Nothing’, one of 
Shakespeare's comedies, involving 
Hero and Claudio, lovers, deceived 
by Don John, and Beatrice and 
Benedick, battling wits, who also 
fall in love; Dogberry and Verges, i 
stupid policemen, add humor 
chronology and rank S-lOOe 
Mu'cilage, adhesive made of gum dis- 
solved in water G-188, chart C-366& 
Muck (mult) , Karl (1859—1940), Ger- 
man musical conductor; studied at 
Leipzig Conservatory; established 
- as chief conductor, Berlin opera, 
1892; conducted Bayreuth Festivals 
for many years; conductor Boston 
Symphony, 1906-8, 1912-18, Ham- I 
burg Philharmonic, 1922-33. 

Muck, soil S-191d 

Mucous membrane, a membrane that 
secretes mucus and lines passages 
of the body that communicate with 
the external air: P-206 
Mud-dauber, a wasp W-34 
classified W-35 
Mudfish, or lungfisli M-295— 7 
Mud-hen, or coot, a water bird C-356, 
R-35, picture R-35 

Mud huts, in Turkish village, picture 
A-326 

Mudjekce'wis, or West Wind, in Long- 
fellow’s poem ‘Hiawatha’ L-194 
Mud-min,now, a .mudfish M-297 
Mud puppy, a newt S-12 
Mud-skipper, or goby, East Indian 
fish M-296, 297 

Mudstone, a soft structureless clay 
rock S-158 

Mud turtle, a fresh-water turtle T-167, 
picture T-166 

called marsh tortoise Trll6 
Muenster cheese C-165 
Muezzin (mii-Sz'in), crier who calls 
Mohammedans to .prayer, picture 
M-214 

Mufti, Mohammedan official who in- 
terprets the law of the Koran and 
of tradition; also, term for civilian 
dress. See also Grand Mufti 
Mugad'zliar Mountains, in Asia* range 
of Ural Mts. extending from Ural 
River s. almost to Lake Aral; 27,- 
786 ft. highest peak. 
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Mugho pine, evergreen shrub ( Pinus 
mug ho mughus ) of pine family, 
native to cent. Europe; a variety of 
the Swiss mountain pine. Common 
ornamental shrub in North America. 
Leaves in twos, to 2 in. long, dark 
green ; cones oval, small. Low- 
growing with irregular flat crown. 

Mugwort. See in Index Wormwood 

Mugwumps, in U. S. politics, members 
of one party, who vote with another 
party (from Indian word meaning 
“big chief”) 
election of 1884 B-155 

Miihlberg (.miiVberK) , Germany, town 
on Elbe River 35 mi. n.w. of Dres- 
den; Emperor Charles V defeated 
Protestants under Elector of Sax- 
ony (1547). 

Muhlenberg (rntflen-berg) , Frederick 
Augustus Conrad (175Q-1801), 
American Lutheran clergyman, 
born New Providence (now 
Trappe), Pa.; member of Conti- 
nental Congress and House of Rep- 
resentatives (speaker first and third 
Congresses). 

Muhlenberg, Henry Melchior (1711— 
87), American clergyman, born 
Germany; emigrated to Philadel- 
phia 1742 and organized first 
Lutheran synod in America 1748 ; 
real founder of American Lutheran 
church; father of John P. G. and 
Frederick A. C, 

Muhlenberg, John Peter Gabriel 
(1746-1807), “fighting parson” of 
the American Revolution, born 
Trappe, Pa. ; fought at Brandy- 
wine, Germantown, Yorktown, and 
brevetted niajor-general ; statue 
stands in Statuary Hall of the na- 
tional Capitol. 

Muhlenberg College, at Allentown, 
Pa.; Lutheran school for .men; 
founded 1867; arts and science. 

Muir (miir), Alexander (1830—1906), 
Canadian song writer, born Scot- 
land; public school teacher; in 1867 
wrote Canadian national anthem, j 
‘The Maple Leaf Forever’. 

Muir, John (1838-1914), American 
naturalist and explorer M-297 
quoted N-22c, Y-207 

Muir Glacier, large and picturesque 
ice sheet of s.e. Alaska, in Glacier 
Bay National Monument; about 350 
sq. mi.; discovered by John Muir: 
A-101 

Muir Woods, Calif., national monu- 
ment N-22c 

Mukal'la, Makalla, or Mokalla, impor- 
tant seaport in Hadliramaut, 
Arabia, pop. about 18,000: map 
A-242 

Mukden (vink-den') , Manchukuo, also 
Fengtienfu, chief city and former 
capital, on Hun River; pop. 775,000; 
cap. of Manc.hu emperors in 17th 
century: maps M-49a, A-332& 
battle of R-198 
mineral deposits near M-51 

Mukerji (muk'er-je) , Dhan Gopal 
(1890-1936), Hindu (Brahmin) 
author, born Calcutta, India; pro- 
found interpreter of oriental civili- 
zation (for young people: ‘Hari, 
the Jungle Lad'; ‘Gay Neck’, 
awarded Newbery medal 1928; 
"Ghond the Hunter’ ; ‘Rama, the 
Hero of India’ ; ‘Chief of the Herd’ ; 
for adults : ‘Caste and Outcast’ ; 
‘My Brother’s PAce’ ; ‘Son of Mother 
India Answers’). 

Mulat'to, a person having one white, 
one Negro parent. 

Mulberry, any of several trees with 
black, white, or red fruit M-297-8, 
picture M-297, S-144 
bark makes tapa cloth M-298, picture 
C-275 

China C-221a 
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Japan J-188c 
pest control 1-90 
United States S-145, M-297-8 
Mulberry family, or Moraceae ( mo-rd 
se-e), a family of plants, shrubs, 
and trees including the osage 
orange, the mulberries, banyan, fig, 
bo-tree, upas-tree, breadfruit, jack- 
fruit, breadnut, hemp, Mexican 
rubber-tree, snakewood tree, fustic, 
and the hop. 

Mulch, material such as manure, 
leaves, pulverized earth, placed on 
surface of soil to retain moisture 
and to protect plant roots from 
frost 

principle of capillarity C-81 
winter protection for plants G-12 
Mul'clc River, Germany, rises in Erz- 
gebirge and flows n. 150 mi. to 
Elbe at Dessau. 

Mule, a hybrid animal H-345, picture 
H-344 

Spain, jriettire S-226 
“Mule,” a kind of spinning machine 
C-400, I-74c, picture W-143 
Mule (leer D-37, picture D-36 
Mule killer, or rear horse, a mantis 
M-55 

Muleys, hornless cattle C-106 
Mulhacen (mol-ci-thdn') , highest sum- 
mit in Spain, 11,420 ft.; in Sierra 
Nevada, s.e. of Granadai 
Mulhall, Sara Graham, American re- 
former, born England; leader of 
war against drugs; worked to se- 
cure passage of federal law forbid- 
ding importation of opium. 

Miilheim ( miiVhhn ) on the Ruhr, Ger- 
many, coal and iron mining and 
manufacturing town in Rhine Prov- 
ince of Prussia; pop. 128,000; 4 mi. 
n. of Diisseldorf. 

Mulholland, John (born 1898), magi- 
cian, writer; born Chicago; taught 
industrial arts, Horace Mann School 
for Boys, New York City; editor 
The Sphinx, magazine for magicians 
(‘Magic in the Making’; ‘Quicker 
than the Eye’; ‘Story of Magic’): 
pictures M-32a, b, d 
Mulhouse ( miil-oz ') (German Miilliau- 
sen, miiVhou-zen) , commercial cen- 
ter in Upper Alsace, France; pop. 
97,000; large textile manufactures; 
under German rule 1871-1918; again 
occupied by Germany 1940: map 
G-66 

Mull, island off w. coast of Scotland, 
2d largest of Inner Hebrides; 367 
sq. mi. ; chief town Tobermory : 
H-267 

Mull, a thin fabric of cotton or cotton 
and silk mixture, soft or stiff in 
finish. 

Mul'Iah, complimentary title given to 
Mohammedan priest. 

Mullein ( muVen ), tall, woolly biennial 
herb ( Verbascum thapsus ) of the 
figwort family, with stout stem, 
large oblong leaves, and yellow 
flowers densely arranged on a long 
cylindrical spike. 

Mullein pink, dusty miller, or rose 
campion, biennial ( Lychnis coro- 
naria ) of the pink family with ob- 
long, hairy leaves and loose clusters 
of showy rose-colored flowers 
how to plant G-ll 

Miiller, Franz Joseph (1740—1825), 
Austrian chemist, discoverer of 
tellurium (1782). 

Miiller ( mii'ler ), (Friedrich) Max 
(1823-1900), Anglo-German Orien- 
• talist, Sanskrit scholar, and popu- 
larizer of comparative philology, 
born Germany; removed to Eng- 
land 1846; taught at Oxford UnL 
versify about 20 years (‘Chips from 
a German Workshop’; ‘History of 
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Ancient Sanskrit Literature’ ; edited 
'The Sacred Books of the East’). 
Miiller, George Elias (1850—1934), 
German psychologist, known for 
work on memory and color percep- 
tion; claimed a piece is memorized 
more quickly by reading whole than 
by learning bits. 

Miiller, Johannes (1801—58), Ger- 
man physiologist, early student of 
comparative anatomy and nerves 
of animals; showed dependency of 
physiology on other sciences. 

Mul'ler, Maud, heroine of Whittier’s 
poem ‘Maud Muller’. 

Mul'let, name of a variety of valuable 
edible fishes, principally of family 
Mugilidae (the gray mullets); 
nearly cylindrical bodies; found in 
most parts of temperate and tropi- 
cal zones; not to be confounded 
with the red mullet of the Romans 
which is a surmullet or goatfish 
related to the drums and croakers. 
Mullicn River, in s.e. New Jersey, 
map N-90 

Mullins, or Mullines, Priscilla, one of 
Mayflower Pilgrims M-92 
Miles Standish and S-270 
Mullion, in architecture, the vertical 
bar which divides the panes of a 
window or the panels of' a door; 
also called munnion, or muntin. 
Mull of Gal'loway, promontory with 
lighthouse, s. end Scotland. 

Muloclc ( mu’lok ), Dinah Maria. See 
in Index Craik, Dinah Maria 
Mulock, Sir William (born 1844), Ca- 
nadian statesman ; postmaster- 
general, 1896-1905; first minister 
of labor, 1900-05; chief justice of 
Ontario; chancellor University of 
Toronto; largely responsible for 
adoption of penny postage within 
British Empire. 

Mulready, William (1786-1863), Irish 
artist and illustrator S-268 
Multan ( mnl-tdn '), or Mooltan, in 
Punjab, India; railroad center, 190 
mi. s.w. of Lahore; pop. 120,000; 
principal manufactures are silk 
and cotton, carpets, shoes, glazed 
pottery; large trade center; cap- 
tured by British in 1849 : map 
A-332 c 

Multigraph, machine for multiple 
typewriting or printing, the type- 
written copies being produced by 
means of a metal “blanket” carry- 
ing strips on which the letters have 
been stamped revolving against an 
inked ribbon. For printed copies 
type is set in a revolving cylinder. 
Multiplane, airplane having more 
than two lifting surfaces, picture 
A-66 

Multiple, least common A-286— 7 
Multiple arch dam D-6 b 
Multiple control, in street railway cars 
S-307 

Multiple Proportions, Law of, in chem- 
istry C-167G 

Multiplex telegraphy T-34 
cables use C-6 
Multiplicand' M-298 
. decimal D-26 
Multiplication M-298— 300 
algebra A-123 
calculating machines C-20 
curiosities M-300 
decimals D-24, 25, 26 
fractions F-167, 168, 169 
logarithms P-341 
mixed numbers F-169 
short cuts M-300 
Multiplier M-298 
decimal D-26 

Multno'mah Falls, beautiful cascade 
in the Columbia River, 30 mi. e. of 
Portland, Ore., picture 0-245 
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Mulvancy (mul-vd'ni ) , Terence, in 
‘Soldiers Three’ and other tales by 
Kipling, a reckless resourceful 
Irish private in India. 

Mulvian Bridge. See Milvian 
Mumford, Lewis (born 1895), author, 
born Flushing, L.I., N.Y. ; lectured 
on literature and architecture New 
School for Social Research, New 
York City, 1925 and at Dartmouth 
College 1931-35 (‘Civilization in the 
United States’ ; ‘Sticks and Stones’ ; 
‘The Culture of Cities’ ; ‘Men Must 
Act’ ; ‘Faith for Living’ ) . 

Mummers, or maskers C-228 
MuinTnichog, a mudfish M-297 
Mummy M-301, picture E-208 
animals E-210 
case, picture E-336 
cotton wrappings, Peru C-380 
funeral ceremony, picture E-206 
Indians 1-65 

religious belief concerning E-203 
Mumps, contagious disease character- 
ized by inflammation and swelling 
of the parotid glands P-206 
Mumuku ( ni'ii-myfhu ) , violent trade- 
winds off Hawaiian Islands. 

Munch ( munk ), Edward (1863-1944), 
Norwegian painter; early works 
marked by gloomy subjects ; these 
later gave way to realistic and 
vigorous landscapes and portraits. 
Munchausen (mun-cho'zen) , Baron, 
the name given the pretended 
author of a book of tales and 
travels by Rudolph Eric Raspe 
(1737-94), a German scholar who 
had left his native Hanover for 
England. The real Baron Hierony- 
mus Karl Friedrich von Munchau- 
sen ( miinK'hou-sen ) (1720-97) of 

Hanover had nothing to do with 
the book. In later editions other 
writers added “lies from all litera- 
ture” to Raspe’s original tales. 
MUnchen (miin'Ken) , Germany. See 
in Index Munich 

Miinchen-Gladbacli, Germany, man- 
ufacturing center in Rhine prov- 
ince, w. Prussia, 15 mi. s.w. of 
Diisseldorf; pop. 130,000; textiles, 
leather, machinery, foundry prod- 
ucts. 

Mun'cie, Ind., city 51 mi. n.e. of Indi- 
anapolis on White River, in agri- 
cultural and natural gas region; 
pop. 49,720; automobile parts, glass 
jars, steel wire and cable; Ball 
Teachers College: map 1-46 
Munda ( mon'dii ), ancient town in s. 
Spain where Caesar defeated sons 
of Pompey (45 b.c.); location un- 
determined. 

Mun'delein, George William, Cardinal 
(1872-1939), Roman Catholic prel- 
ate, born New York City; arch- 
bishop of Chicago 1916-39; created 
cardinal 1924. 

Mundelein College, Chicago, 111.; Ro- 
man Catholic institution for women, 
founded, 1930; arts and sciences: 
picture C-194 

Mongoose. See in Index Mongoose 
Munhall, Pa., borough on Mononga- 
hela River 7 mi. s.e. of Pittsburgh; 
pop. 13,900; iron and steel prod- 
ucts. 

Muni, Paul (Muni Weisenfreund) 
(born 1895), American actor, born 
Lemberg, Austria; came to America 
1899 with actor parents; 18 years 
with New York Yiddish Art Theater 
before Broadway debut in ‘We 
Americans’ ; in motion pictures after 
1932 (‘Emile Zola’ ; ‘Louis Pasteur’; 
‘Scarface’ ; ‘The Good Earth’). 
Munich ( mu’nik ), Germany, also 
MUnchen, cap. of Bavaria; pop. 
830,000: M-301— 2, map G-66 
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art galleries and museums M-301, 
table M-392, 393 
Hitler in H-311 
puppet theater P-368Z> 

Munich Pact of 1938 E-326frj C-421 
Municipal colleges 
England U-260 
United States U-258 
Municipal government M-302, C-240— 1. 
See also in Index City; Municipal 
ownership 

borough system in New York City 
N-134 

city-manager, or council-manager, 
plan M-302, T-105-6 
city planning C-241-2 
commission form M-302 
English, in Middle Ages D-46 
federal plan M-30 
fire department F-53-6 
Glasgow system G-100 
health department H-254-7 
juvenile courts J-232 
London L-190 
modern problems C-240-2 
police P-287-90 

public utilities P-364: Cincinnati 
railway C-236 
recreation facilities L-93c 
safety promotion S-2 c-d 
taxation T-17-18 

Municipal improvement C-241— 2. See 
also in Index City planning 
Municipal ownership, of public util- 
ities P-364, C-242 
Calgary, Alberta C-24 
Edmonton, Alberta E-161 
Fort William, Ont. F-161 
Glasgow public utilities G-100 
Jacksonville, Fla. J-180 
New Orleans belt railway N-100 
Regina, Saskatchewan R-70 
waterworks W-56 

Muninn (mg'nin), in Norse mythol- 
ogy, picture 0-203 

Munitions Control Board, National 
N-75b 

Munkacsy (mon'ka-che ) , Michael 
(1844-1900), Hungarian genre, re- 
ligious, and historical painter, mas- 
ter of a dramatic . style and of pro-- 
found characterization (‘Milton 
Dictating Paradise Lost’ ; ‘Christ 
before Pilate’, called by some crit- 
ics the greatest religious painting 
of 19th century). 

Munn vs. Illinois, decision in U-212 
Munoz, Aegidius. See in Index 
Clement VIII 

Munro, Hector Hugh (1870—1916) 
(pseudonym Saki), English short 
story writer and newspaper corre- 
spondent, born Burma; his cleverly 
written stories are replete with 
subtle irony, satire, wit, geniality, 
and understanding of human na- 
ture; killed in 1st World War (‘The 
Westminster Alice’; ‘Not So 
Stories’ ; ‘Reginald’ ; ‘Beasts and 
Super-Beasts’). 

Munroe, Kirk (1850—1930), American 
author of books of adventure for 
boys; born Prairie du Chien, Wis. ; 
while exploring for railroad routes 
in West became acquainted with 
Indian life, and knew Kit Carson 
and Buffalo Bill; later lived in 
Florida (‘The Flamingo Feather'; 
‘Through Swamp and Glade’ ; ‘The 
White Conquerors’). 

Mun'see, tribe of North American In- 
dians of the Delaware family; 
sometimes called Wolf because wolf 
was their totem; a remnant now 
scattered in United States and 
Canada. 

Munsell color system C-308d 
Munsey, Frank Andrew (1854—1925), 
American newspaper and magazine 
publisher; founded Munsey’ s Maga- 
zine and other popular periodicals; 
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MUNSON SHORTHAND 

owned, among- other newspapers, 
New York Sun and New York Her- 
ald; amassed a fortune, of which 
$17,000,000 was left to Metropoli- 
tan Museum, New York City. 
Munson shorthand S-134— 5 
Miinster (miin'ster) , city in w. Ger- 
many, 80 mi. n.e. of Cologne; 
Dortmund-Ems Canal; pop. 106,- 
000 ; textile and leather manufac- 
tures; university; Peace of West- 
phalia signed here 1648: map G-66 
Munster, largest of 4 provinces of 
Ireland, in s.w. ; 9317 sq. mi.; pop. 
942,000. 

Munster-berg, Hugo (1863—1916), 
German-American psychologist, 
born Danzig; professor of psychol- 
ogy and director of laboratories at 
Harvard after 1892 (‘American 
Traits’ ; ‘On the Witness Stand’ ; 
‘Psychology and Life’). 

Munthe, Axel Martin Frederik (born 
1857), Swedish doctor and author; 
lived in Paris and on Island of 
Capri, Italy; wrote in English; 
in British Red Cross during 1st 
World War ( ‘Story of San Michele’ ) . 
Munt'jac, barking deer of India D-37 
Muntz metal, known also as yellow 
metal, variety of brass containing 
60 per cent copper, 40 per cent zinc ; 
resists corrosion; invented in 1832 
by G. P. Muntz. 

Muonio River, Lapland, forms part of 
boundary between Finland and 
Sweden ; flows into Tornio. 

Murad ( mu’ rcul ), or Amurath, I 
(1319-89), sultan of Ottoman Em- 
pire 1359-89; son of Orkhan; con- 
tinued expansion of Ottoman rule 
in Europe; took Adrianople 1361; 
subjugated Asia Minor; killed in 
battle against the Serbians. 

Murad, or Amurath, II (1403—51), sul- 
tan of Ottoman Empire 1421-51; 
son of Mohammed I ; fought against 
the Hungarians under their leader 
Hunyady; defeated them at Varna 
1444 and again at Kosovo 1448: 
T-162 

Murad, or Amurath, III (1545—95), 
sultan of Ottoman Empire 1574-95; 
son of Selim II; rule marked by 
gains of territory in Persia and 
losses in Hungary. 

Murad, or Amurath, IV (1611-40), 
sultan of Ottoman Empire 1623-40; 
recaptured Baghdad from the Per- 
sians 1638; known for his tyranny 
and cruelty. 

Muradabad, India. See in Index 
Moradabad 

Mural painting, or wall painting P-15 
Abbey: ‘Penn’s treaty with Indians’, 
picture H-226; ‘Quest of Ploly 
Grail', pictures A-315, 316 
Alexander: ‘Labor’, picture U-250 
cave men C-120, pictures C-118, 
P-14 

Cox, Kenyon C-387 
Egypt E-204, 209, picture P-14 
Elliott: *Diana of the Tides’, picture 
A-311 

Giotto G-89-90: ’Twelve Apostles’, 
picture P-15 

Guido Reni: ‘Aurora’, picture A-365 
Hewlett: ‘Brooklyn Bridge’, picture 
A-312 

Ilolslag: ‘Pony Express’, St. Joseph, 
Mo., picture C-324 b 
Leonardo da Vinci \ r -300: ‘The Last 
Supper’, picture V-299 
Mexico M-142i>, pictures M-142/, 
L-67/o 

Michelangelo M-146-8, S-139: ‘Crea- 
tion of Adam’, picture M-147 
Raphael R-50 
Roman G-169 

Sargent S-29: ‘Frieze of the 
Prophets', picture P-353 
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Turner: ‘Burning the Peggy 

Stewart’, pic Hire R-86 
Murasaki Shikibu ( mo’rci-sa-kc she*- 
ke-bo), 11th-century Japanese 

author; her ‘Tale of Genji’ has been 
translated into English: J-191 
Murat ( mii-rd '), Joachim (1767- 

1815), French Revolutionary caval- 
ry leader, and marshal of the em- 
pire; husband of Napoleon's young- 
est sister Caroline; king of Naples 
1808; in 1815, hoping to make him- 
self king of all Italy, declared war 
on Austria but was defeated; the 
restored King Ferdinand had him 
courtmartialed and shot. 

Muratore (mu-rd-tor’ ) , Lucien (born 
1878), French operatic tenor, born 
Marseilles; sang with New York, 
Chicago, and European opera com- 
panies; married Lina Cavalieri. 
Murch'ison River, stream in western 
Australia, flowing s.w. into Indian 
ocean, map A- 37 2 a 

Murcia (mor'the-yd) , Spain, indus- 
trial center, cap. of province of 
same name in s.e., on river Segura; 
pop. 160,000; silk industry: map 
S-226 

Murder, punishment for P-349 
“Murder will out,” origin C-136 
Murdock, William (1754-1839), Scot- 
tish engineer, inventor of coal-gas 
lighting G-22, picture G-23 
Mu'rex, genus of mollusks that secrete 
Tyrian purple, picture S-107 
Mur'frce, Mary Noailles (1850-1922), 
American novelist, born Murfrees- 
boro, Tenn. ; early work published 
under pen name of “Charles Egbert | 
Craddock” (‘The Prophet of the 
Great Smoky Mountains’ and other 
stories of Tennessee life). 
Murfreesboro, Tenn., city 33 mi. s.e. 
of Nashville; pop. 9495; cap. of 
state 1819-26; cotton trade; red 
cedar market; state teachers col- 
lege: maps T-46, C-253 
battle of F-193: Thomas at T-82 
Murger ( miir-zher'), Henri (1822- 
61), French novelist and poet; de- 
scribed life of young students, 
writers, and artists in Paris; Puc- 
cini's opera ‘La Roheme’ based upon 
his sketches ‘Scenes de la vie de 
Boheme’. 

Muriat'ic acid. See in Index Hydro- 
chloric acid 

Murillo (mo-re 1 y 6) , Bartolome Esteban 
(1617-82), Spanish painter M-302-4 
paintings in Seville S-86 
Velasquez contrasted with V-274 
Mur'man coast, Russia, Arctic coast 
of Kola peninsula R-179 
Murmansk (mor-mansk') , Russia, 
port and naval station on Arctic 
Ocean; ice-free year round; center 
for fishing and mining industry; 
connected by railroad to Leningrad ; 
pop. 115,000: R-179, map E-326e 
Murphy, Charles Francis (1858—1924), 
American politician, Croker’s suc- 
cessor as leader of Tammany. 
Murphy, Edgar J. (born 1901), Amer- 
ican physicist, born Luthersville, 
Ga. ; with F. Allison, co-discoverer 
of virginium (1930) and alabamine 
(1931). 

Murphy, Frank (born 1893), jurist 
and politician, born Harbor Beach, 
Mich.; mayor of Detroit 1930-33; 
U.S. high commissioner to Philip- 
pines 1935-36; governor of Michi- 
gan 1936-39; attorney general of 
U.S. 1939; associate justice U.S. 
Supreme Court 1940; took leave of 
absence, enlisted in Army 1942. 
Murphy, Isaac (1802—82), Civil War 
governor of Arkansas A-299 
Murphy, William Parry (born 1892), 


MURRUMBIDGEE RIVER 

medical scientist, born Stoughton, 
Wis. ; director Peter Bent Brigham 
Hospital, Boston, and teacher at 
Harvard Medical School ; shared, 
with George R. Minot and George 
H. Whipple, Nobel prize (1934) for 
discovery of value of raw liver or 
liver extract in treatment of 
anemia. 

Murphysboro, 111., industrial city on 
Big Muddy Paver, 140 mi. s. of 
Springfield; pop. 8976; in agricul- 
tural, coal and shale region and 
fruit belt; flour, shoes, wood prod- 
ucts. 

Murray, (George) Gilbert (Aime) 
(born 1866), British classical schol- 
ar, best known for translations of 
plays of Euripides in English verse 
(‘History of Ancient Greek Litera- 
ture’ ; 'Rise of the Greek Epic’ ; 
‘Four Stages of Greek Religion’). 

Murray, James (1721-94), British 
soldier and statesman, born Rallen- 
crief, Scotland; one of Wolfe’s 
brigadiers in siege of Quebec in 
1759; 1760 appointed military gov- 
ernor of Quebec; first civil governor 
of Quebec province 1764-68 ; op- 
posed British government’s repres- 
sive measures against French 
Canadians. 

Murray, Sir James Augustus Henry 
(1837—1915), British lexicographer, 
born Denholm, Scotland; twice 
president of Philological Society of 
London, in connection with which 
he became editor, 1879, of the ‘New 
English Dictionary’ (Oxford Dic- 
tionary), called most exhaustive 
work of its kind in any language. 

Murray, or Moray, James Stuart, Earl 
of (1531?— 70), half brother of Mary, 
Queen of Scots and her protector 
and chief adviser on her return 
from France ; her chief enemy after 
her open break with Protestantism, 
and regent for the infant James 
after Mary’s abdication. 

Murray, Sir John (1841—1914), British 
oceanographer, born Cobourg, On- 
tario; edited reports of the Chal- 
lenger expedition, and wrote numer- 
ous books and papers on scientific 
subjects. 

Murray, Lindley (1745—1826), Amer- 
ican grammarian, born Swatara, 
Pa.’ (‘Grammar of the English Lan- 
guage’, recognized standard in Eng- 
land and America for 50 years). 

Murray, Mary Lindley, heroine in 
Revolutionary AVar who in 1776 
cleverly delayed British General 
Howe at her Manhattan mansion, 
thus saving large company of 
American army. 

Murray, Philip (born 1886), Ameri- 
can labor leader, born Blantyre, 
Scotland; emigrated to U.S. 1902; 
coal miner in Pennsylvania; inter- 
national vice-president United Mine 
Workers of America 1920-40; mem- 
ber National Industrial Recovery 
Board 1935; elected president Con- 
gress of Industrial Organizations 
1940. 

Murray Bay, also La Malbaie, Canada, 
town on bay of the Murray estu- 
ary, about 90 mi. n.e. of Quebec; 
pop. 2408 ; favorite summer resort. 

Murray River, chief river of Australia 
draining, with Darling tributary, 
entire s.e. quarter; mouth on s. 
coast 40 mi. e. of Adelaide: A-375, 
maps A-372 a, b 

Mur re (miir), a guillemot, bird of the 
auk family A-365 

nest and egg, picture B-127 

Murrumbidgee (mur-um-bif e) River, 
in s.e. Australia; flows through 
New South Wales 1350 mi. into 
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THE GREAT MUSEUMS OF THE WORLD 


ART GALLERIES AND ARCHEOLOGICAL COLLECTIONS 

United States 

Estab- Control or 

Place 

Name 

LISHEE 

Major Support Outstanding Characteristics op Collection 

Boston 

Museum of Fine Arts 

1870 

Endowment 

Painting, sculpture, decorative arts. Oriental art col- 
lection. 

Cambridge 

William Hayes Fogg Art Museum 

1895 

Harvard Univ. 

Painting, sculpture, prints, ancient and oriental art. 

Chicago 

Art Institute 

1879 

Endowment 

Painting, sculpture, architecture, prints. Art school. 

Oriental Institute Museum 

1894 

Univ. of 

Chicago 

Oriental archeology. Graduate school in ancient oriental 
history and archeology. 

Cincinnati 

Art Museum 

1881 

Memberships 

Painting. Art school. 

Cleveland 

Museum of Art 

1913 

Memberships 

Educational work. Medieval art. 

Detroit 

Institute of Arts 

1885 

Memberships 

Educational work. Paintings. 

Minneapolis 

Institute of Arts 

1911 

Memberships 

Sculpture, painting, and decorative arts. 

New York City 

Hispanic Society of America 

1904 

Endowment 

Most notable Hispanic collection in U. S. A. 

Metropolitan Museum of Art 

1870 

Endowment 

Best general collection in U. S. A. 


Museum of Modern Art 

1929 

Endowment 

Modern art, mainly American and French. 

Philadelphia 

Pennsylvania Museum of Art 

1876 

Memberships 

Paintings. Decorative arts. American colonial art. 
School of Industrial Arts. Rodin Museum, a branch. 


University Museum 

1889 

Univ. of Penn. 

Egyptian and Babylonian archeology. 

Pittsburgh 

Carnegie Institute Department 
of Fine Arts 

1896 

Endowment 

Sculpture, painting, prints. Annual international exhi- 
bitions. 

Saint Louis 

City Art Museum 

1879 

Memberships 

General collection. 

Santa Fe 

Museum of New Mexico 

1909 

Archeol. Inst, 
of America 

Special attention to native American art. Archeology of 
America. 

Toledo 

Museum of Art 

1901 

Memberships 

Finest display of ancient glass in the world. 

Washington, D.C. 

Corcoran Gallery of Art > 

1869 

Endowment 

American art. Free art class. 

Freer Art Gallery 

(Smithsonian Institution) 

1906 

Nation 

Whistler, Dewing, Thayer, and Tryon collections. Strong 
in oriental art. 


National Collection of Fine Arts, 1937 
Smithsonian Institution 
(known as National Gallery of 

Art 1906-37) 

Nation 

Paintings, engravings, decorative arts. 


National Gallery of Art 
(Smithsonian Institution) 

1937 

Nation 

Foreign 

Sculpture and painting. Andrew H. Mellon, Samuel 
H. Kress, and Joseph E. Widener collections. 

Amsterdam 

Rijksmuseum (State Museum) 

1877 

State 

Especially strong in Dutch painting. Rembrandt’s 
‘Night Watdh’. 

Antwerp 

Royal Museum of Fine Arts 

1890 

State 

Rubens and early Flemish school. 

Athens 

National Museum 

1866 

State 

Sculpture, bronzes, vases, figurines, Mycenaean and Egyp- 
tian antiquities. 

Berlin 

State Museum 

1830 

State 

Includes Kaiser Frederick Museum. Antiquities from 
Pergamum. 


National Gallery 

1876 

State 

Paintings, old masters and new masters. 

Brussels 

Royal Museum of Fine Arts 


State 

In two buildings. Works of early Flemish- painters. 

Buenos Aires 

National Museum of Fine Arts 

i895 

State 

Modern French, Spanish, and Italian painting and sculp- 
ture. 

Rich in material from excavations in Egypt. 

Cairo 

Museum of Egyptian Antiquities 

1858 

State 

Dresden 

Royal Picture Gallery (Zwinger) 

1707 

State 

Dutch, Flemish, Italian paintings. Raphael’s ‘Sistine 
Madonna’. 

Florence 

Pitti Palace 


State 

Raphael, Titian, and Andrea del Sarto. ' Primitives. 
Drawings. 

Raphael’s ‘Madonna del Cardellino’. 


Uffizi Gallery 


State 

Hague 

Hague Gallery (Mauritshuis) 

182 i 

State 

Dutch and Flemish masters. Rembrandt’s ‘Anatomy 
Lesson’. 

Leningrad 

Hermitage 1852-1917 

State 

Most of the other famous collections of Leningrad have 
been added to this collection. 

London 

British Museum (Department 
of Antiquities) 


State 

Archeology of Greece and Egypt. Elgin marbles. 


National Gallery of British Art 

1824 

State 

Best Italian collection outside of Italy. Best English 
collection. 


Tate Gallery (part of National 
Gallery) 

1899 

State 

19th-century and modern paintings. 

Madrid 

Prado National Museum 


State 

Next best collection in world after Louvre. Velasquez. 

Montreal, Quebec Antiquarian and Numismatic 
' Society of Montreal 

1862 

State 

Local history. 

Munich 

Altere (Old) Pinakothek 

1825 

State 

Rubens, Diirer. Raphael’s ‘Madonna of the Tempi 
Palace’. 

Naples 

National Museum 

1738 

State 

Van Eyck’s ‘Jerome’, Raphael’s ‘Madonna del' Divino 
Amore’. Sculpture. 

Nuremberg 

German National Museum 

1852 

State 

Medieval Germanic art and culture. 

Paris 

Cluny Museum 

1844 

State 

Objects of art of middle ages, household furniture, 
clothes, etc. 


Louvre 

1793 

State 

Finest collection in world. Painting, sculpture, prints, 
tapestries. 

Rome 

Luxembourg 

1750 

State 

Modern sculpture and painting. 

Borghese Palace 

1901 

State 

Collection of Borghese family. Titian’s ‘Sacred and Pro- 
fane Love’. 


Capitoline Museum 15th Century City 

Sculpture of ancient Greece and Rome. 


Conservatori Museum 


City 

Sculpture and painting. Bronze, ‘Boy with a Thorn’. 

Santiago, Chile 

National Museum 

i.882 

State 

Sculpture of ancient Rome, vases, glass. 

National Museum of Fine Arts 


State 

Paintings and sculpture by Chilean artists and world 

Vatican City 

Vatican Palace 

— 

Holy See 

masters. 

Sculpture, painting, . tapestries. Raphael’s ' Trans figura- . 
tion’. 

Paintings of the Venetian school. 

Venice - 

Gallery of the Academy 

1879 

State 

Vienna 

Academy of Fine Arts 

(Kunsthistorisches Museum) 

1891 

State 

Belvedere Gallery. Oriental and Egyptian archeology. 
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MUSEUMS 


THE GREAT MUSEUMS OF THE WORLD— Continued 
MUSEUMS OF SCIENCE AND INDUSTRY 
United States 


Place 

Albany 

Berkeley, Calif. 
Cambridge 


Chicago 


Dearborn, Mich. 
New York City 


Philadelphia 
Washington, D.C. 


Name 

New York State Museum 
Museum of Paleontology 


1866 


Museum of Comparative 
Zoology (University Museum) 

Peabody Museum of American 
Archeology and Ethnology 
(University Museum) 

Chicago Natural History Museum 1893 Endowment 
Museum of Science and Industry 1926 Endowment 
(Julius Rosenwald) 

Edison Institute of Technology 1929 
American Museum of Natural 1869 
History 

Museum of the American Indian 1916 Heye Found. 

Commercial Museum 
National Museum 

(Smithsonian Institution) 


Estab- Control or 

lished Major Support Outstanding Characteristics of Collection 
1843 State _ Geology, flora and fauna of the State. 

1921 Univ. of Calif. Paleontology of North America; rich remains found in 
pitch lakes. 

1859 Harvard Univ. Natural history. Agassiz collections. 


1894 

1846 


Harvard Univ. Ethnology of North and South America, Africa, Asia, and 
Pacific Islands. 

Zoology, botany, ethnology, meteorites. 

Science, and its application to industry. 

American life and industry. Greenfield Village. 
Anthropology and all other sciences except botany. 

Ethnology, archeology, physical anthropology of Amer- 
ican aborigines. 

Commerce, industry, geography. 

All, branches of science, industry, communication and 
transportation. 


Endowment 

Endowment 


Endowment 

Nation 


Foreign 


Antwerp Plantin-Moretus Museum 

Berlin Natural History Museum 

Budapest Agricultural Museum 

Leningrad Russian State Museum 

London Science Museum 


1876 City 
i896 State 


1895 State 
1853,1908 State 


British Museum (Natural 
Science) 

Victoria and Albert Museum 
Monaco Oceanographic Museum 

Montreal, Quebec Peter Redpath Museum 
Munich Deutsches Museum 

Ottawa, Ontario National Museum of Canada 
Paris Museum of Arts and Crafts 


Museum of Natural History 
Ethnographic Museum 
Royal Ontario Museum 
Natural History Museum 
Industrial Museum 


Toronto, Ontario 
Vienna 



State 

1872 

State 

1899 

Royal 

1882 

McGill Univ. 

1903 

State (Bavaria) 

1842 

State 

1799 

State 


State 

1879 

State 

1912 

State 

1889 

State 

1908 

State 


Printing. Has tools used by Plantin. 

Natural history. 

Agriculture. Models of farms and homes, insect life, 
animals. 

Ethnography, art, history of civilization. 

General science. Has original materials and models of 
great inventions. 

Collections in natural history. 

History of art, as applied to crafts and trades. 
Oceanography. Best on subject. 

Natural sciences. 

Both science and technology. Planetarium. 

Natural sciences. 

Industries of all kinds, industrial hygiene. Models of 
tools. 

In Jardin des Plantes. 

In the Trocadero. Part of Museum of Natural History. 
Natural sciences and archeology. 

Mineralogy, paleontology, zoology, anthropology, botany. 
Industry in all its phases. 


Murray River; navigable between 
June and November for boats of 
light draft as far inland as Hay. 
Murry, J(olin) Middleton (born 1889), 
English editor and critic; husband 
of Katherine Mansfield ; literary re- 
viewer London Times; editor Athe- 
naeum, Adelplii (‘Countries of the 
Mind' ; ‘Life of Jesus’ ; ‘The Price of 
Leadership'). 

Muruts ( mu'riLts ), a tribe of natives 
■ of Borneo, known as able farmers. 
Murviedro, Spain. See in Index Sa- 
guntum 

Murzuk (mor-zok'), or Murzuch, a 
caravan station in Libya; chief city 
of Fezzan: map A-42 a 
Mus (mils), Publius. See in Index 
Decius Mus 

Mus, the mouse and rat genus of 
rodents R-52, M-293 
Musa ( mu’zd ), the banana genus of 
plants B-36-8 
Manila hemp H-272 
Musaeus (mu-se'us) (5 th century 
b.c.), Greek grammarian and poet 
story of Hero and Leander H-287 
Mus'ca, insect genus including com- 
mon flies. 

Muscadine (mils' Jcd-din) grapes G-136 
Mus'carine, a poison found in certain 
mushrooms M-307 

Muscat', also Masqat, seaport and cap. 
of independent state of Oman in e. 
Arabia; pop. 13,000 with Matrah; 
chief export, dates; name some- 
times given to Oman itself: A-238, 
maps A-242, A-332c, picture A-237 
formerly controlled Zanzibar Z-215 


Mus'cat, or mus'catel, one of several 
varieties of musk-flavored grapes, 
usually light colored; produces 
largest-sized raisins. 

Muscatine', Iowa, industrial and trade 
center on Mississippi River 25 mi. 
s.w. of Davenport; pop. 18,286; 
known for watermelons and sweet 
potatoes grown on Muscatine Is- 
land near by; center of American 
fresh-water pearl button industry; 
sash and doors, canning and pre- 
serving: map 1-120 
Musci (mils' i) , the true mosses, one 
of the two classes of the phylum of 
plants, Bryophyta. 

Muscle M-304-5 
arm M-304 

chemical changes B-110, R-80 
diaphragm D-63 
eye E-349, 352, diagram E-349 
food for building P-145 
heart H-257-9 
leg M-304, picture M-305 
lower animals: birds B-120-1; mol- 
lusks M-218, 0-264, picture 0-265; 
insects 1-87 

reflex reactions R-63-4 
stomach S-292 

striated and non-striated M-305 
tongue T-107 

voluntary and involuntary M-304-5 
Muscle sense, or kinesthetic sense 
T-117 

Muscle Shoals, Ala., town on Tennes- 
see River; pop. 1113; site of nitrate 
and munitions plants developed by 
government after passage of Na- 
tional Defense Act of 1916 
included in Franklin D. Roosevelt’s 


Tennessee Valley project T-49 • 
Wilson Dam W-51, A-98 d, picture 
W-49 

Muscovite, mica M-145, M-184 
Mus'covy, former name for Russia 
R-178 

Muscovy Company, English company 
formed for trade with Russia and 
for polar exploration 
Hudson's voyages for H-348, P-280 
Mu'scs, in Greek mythology, goddess- 
es presiding over the arts and sci- 
ences M-305, picture A-228 
Museum (mu-ze'um), a collection of 
articles of various kinds, arranged 
and classified for exhibition; also 
the building in which the collec- 
tions are kept. The word “muse- 
um” in its Greek form meant a 
temple sacred to the Muses. For a 
list of some of the important muse- 
ums of the world, see accompany- 
ing tables on pages 392 and 393 
Museums and art galleries. See tables 
M-392, 393 

Adler Planetarium, Chicago, picture 
A-345 

Agassiz Museum of Comparative 
Zoology, Harvard University A-46 
Brera Palace, Milan M-169 
Capitoline museum, Rome R-137-8 
Chicago Art Institute C-194-5 
Chicago Natural History Museum, 
Chicago C-194, picture C-192: pre- 
historic man dioramas, color plates 
M-480-djr wild life dioramas, 
color plates A-3 6a-d 
explorations sponsored E-344 
fossil preparation T-19, picture 
A-210 
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A LIST OF MUSICAL TERMS AND FORMS 


A capella. Unaccompanied singing by 
several voices in the manner of church 
music. 

Accelerando. Increase the speed. 

Accent. The emphasis on certain notes 
or chords required by the rhythmic pat- 
tern of a composition. “Artificial” 
accent, indicated by a special sign, de- 
mands stress of certain notes or chords. 

Accidental. A sharp, fiat, double sharp, 
double flat, or natural, usually signify- 
ing a departure from the key signature. 

Adagio. Slow; 100-120 metronome beats 
to the minute. Also, a slow movement 
in a composition. 

Ad libitum. At the pleasure of the per- 
former. 

After note. An unaccented note follow- 
ing an accented one. 


Allegro. Quick, lively; 160-184 metro- 
nome beats to the minute. 


Andante. Smooth, flowing, and rather 
slow in tempo; 126-152 metronome 
beats to the minute. 


Animoso. In a lively, spirited manner. 

Answer. Repetition of a motif or theme 
by voices or instruments other than 
the one which introduced it. 

Anticipation. The introduction of a 
note before the sounding of the chord 
of which it is a part. 

Aria. Literally an air, or melody; in 
opera, an important lyrical solo with 
instrumental accompaniment. 

Arpeggio. A chord, the tones of which 
are played separately but in quick and 
regular sequence, as on a harp. 

A tempo. In strict conformity to the 
established time. 

Ballet. The music for a dance performed 
by one or more persons, whose move- 
ments are descriptive of an idea or 
emotion. 

Bar. A vertical line on the staff, used to 
separate measures; the music between 
two such lines. 

Barcarole. A song of the Venetian gon- 
doliers, or an imitation of such a song. 
It is usually in a smooth, swinging 
tempo, suggestive of the graceful mo- 
tion of a small boat. 

Berceuse. A lullaby. 

Cadence. A succession of chords or 
notes bringing a composition to its 
conclusion. 

Cantabile. Even and continuous like a 
song. 

Cantata. A short composition for solo 
voices and chorus, usually setting forth 
a brief Biblical narrative. 

Canzonetta. A simple, short song, 
bright and light in character. 

Chant. A short form of church music 
in which words, often from the Can- 
ticles or the Psalms, are intoned usu- 
ally without rhythm on two reciting 
notes, each followed by a cadence. 

Chord. Two or more tones heard at the 
same time; its structure is governed by 
the rules of harmony. 

Chromatic. Progressing by half toneB. 

Concerto. A composition usually for solo 
performer, accompanied by orchestra, 
corresponding in form to the sonata. 

Crescendo. Increase gradually the 
power or loudness of tone. 

Degree, The step between two consecu- 
tive notes in a scale. 

Diatonic. Progressing according to the 
diatonic scale; that is, the standard 
major or minor scale of eight notes. 

Diminuendo. Decrease gradually the 
power or loudness of tone. 

Dominant. The fifth tone in a scale. 
Next in importance to the tonic. 


Entr’acte. Music performed between 
the acts of a play or opera. 

Etude. A study (musical composition) 
intended for training or testing the 
performer’s technical skill. Etudes of 
great beauty were written by Chopin, 
Debussy, and Liszt. 

Finale. The last number in an opera, 
usually sung by soloists and chorus; 
or the concluding part of any musical 
composition. 

Forte. Loud; fortissimo, very loud; 
fortississimo, extremely loud. 

Gavotte. A gay round dance originated 
in France and resembling the minuet. 

Grace note. A short note introduced 
as an ornament and not an essential 
part of the melody. 

Intermezzo or interlude. A short 
piece played between the acts, stanzas, 
or movements of a longer work. It 
may be played separately. 

Interval. The distance between any two 
notes. 

Key. The pitch of all tones in a scale, 
the keynote of which gives the key its 
name, as major C is the keynote or 
first in the scale of the key of C major. 

Largo. Slow, stately, 40-70 metronome 
beats to the minute. Opposite of 
staccato. 

Legato. In a connected, flowing manner. 

Libretto. The text of an opera or other 
musical composition. 

Major. Literally greater; used of inter- 
vals which are greater by a half tone 
than minor or smaller intervals; used 
also of keys and of chords in which such 
intervals predominate. 


Mazurka. A spirited Polish dance in 
3-8 or 3-4 time. 


Measure. The notes between two bars. 
The measure represents a unit of 
rhythm since each measure has but 
one principal accent. 

Melody. A succession of notes forming 
a tune or air; the leading part in a 
harmonized composition. 

Meter. The regular succession of ac- 
cents which establishes the rhythm of 
a composition. 

Mezzo. Literally, half, medium; often 
used with other words, as mezzo forte, 
moderately loud. 

Minor. Literally, smaller; used of an 
interval which iB a half tone smaller 
than the corresponding major interval, 
of chords containing such intervals, 
and of scales in which such intervals 
predominate. 

Minuet. A musical form in triple time 
to accompany the small, light steps of 
a dignified dance, also known by the 
same name. Often part of a suite. 

Modulation, A transition from one key 
to another by a succession of related 
chords. 

Motif. A distinguishing musical phrase 
which usually recurs frequently in a 
composition. 

Natural. A note especially marked in a 
composition to nullify a sharp or flat 
indicated in the key. 


Natural scale. A scale without sharps 
or flats; C major or A minor. 


Nocturne.. A composition, generally for 
the piano, in a tranquil and dreamlike 
mood. 


Obbligato. An accompaniment which 
is essential to the composition; usually 
written for a single instrument which 
supplements the leading part taken by 
another instrument or voice. 

Octave. An interval of eight diatonic 
degrees. 

Opus. A work, or composition, or a 
group of compositions. 


Oratorio. A composition similar to an 
opera but founded on a Biblical theme 
and usually given without action or 
scenery. 

Overture. An introductory part to an 
opera or other musical work; a concert 
overture is an independent composi- 
tion for band or orchestra. 

Phrase. A short passage which is more 
or less complete in itself and expresses 
a musical idea or thought. 

Plano. Soft in tone; pianissimo, very soft. 

Polka. A gay Bohemian dance in 2-4 
time. 

Prelude. An introduction to prepare 
for succeeding parts of a composition; 
sometimes applied to independent 
pieces of a rather informal character. 


Presto. Rapidly; 184-208 metronome 
beats to the minute. 


Recitative. Musical recitation to set 
forth narrative portions, especially in 
the older oratorios and operas. 

Rhythm. The quality of music produced 
by regularly recurring accents. 

Rondo. Musical form in which one prin- 
cipal theme is repeated three or more 
times, alternating with two secondary 
themes. 

Scale. A series of tones proceeding up- 
ward or downward according to rules 
of musical composition. 

Scherzo. A tuneful, vivacious move- 
ment, often a part of a sonata, con- 
certo, or symphony. 

Score. A printed copy of all the vocal 
and instrumental parts in a composi- 
tion, the tones to be sounded simul- 
taneously being placed one above the 
other. 

Signatures. Symbols indicating the 
key and the time in which the music is 
written; the time signature appears on 
the first staff, the key signature at the 
beginning of every staff. 

Sonata. A musical composition of three 
or four individual movements, yet so 
related as to form a unified whole. 

Staccato. In a detached, unconnected 
manner. Opposite of legato. 

Staff. The five horizontal, parallel lines, 
and their enclosed four spaces. The 
notes are written on the lines (that is, 
with the line running through the 
center of the note), or in the spaces, or 
above or below the staff, with small, 
extra lines (known as leger lines) being 
supplied as needed. 

Symphonic poem. A condensed sym- 
phony, in one movement, usually sug- 
gestive of a particular subject. 

Symphony. A musical composition for 
orchestra, corresponding in form to 
the sonata. 

Syncopation. A change in the regular 
rhythmic pattern by stressing a note 
that falls on an unaccented beat. 


Tarantella. A very fast and emotional 
Italian dance in 6-8 time. 


Tempo. The rate of speed at which a 
composition is to be performed. From 
the slowest to the fastest tempo, some 
of the commonest terms are: largo, 
grave, lento, adagio, andante , moderato, 
allegro, presto, prestissimo. 

Theme. A musical phrase developed 
with variations and embellishments 
throughout a composition. 

Tonic. The first tone in any scale; the 
keynote. 

Triad. A chord of three tones arranged 
according to the laws of harmony. 

Triplet. A group of three notes played 
in the time ordinarily required for two 
notes of the same length. 

Virtuoso. One highly skilled in the play- 
ing of an instrument. 


Key — cape, at, far, fast, what, fall; me, yet, fern, there; ice, bit; row, won, for, not, do; cure, bat, rade fall bar 
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Glasgow municipal art gallery G-100 
Hermitage, Leningrad, picture R-184 
industrial museums 1-118 
Leningrad L-95-6 

Louvre, Paris E-328. See also in In- 
dex Louvre 

Mauritshuis, The Hague, Holland 
H-194 

Metropolitan Museum of Art, New 
York City, picture N-126 
Munich, Germany M-301 
Museum of Science and Industry, 
Chicago 1-118, C-194, pictures F-5, 
L-93Z> 

Naples National Museum N-4 
Palace of Arts, Diisseldorf, Ger- 
many, picture G-75 
Prado National Museum, Madrid 
M-24, pictures M-23 
Rodin’s studio, Maison Biron, Paris, 

- and Rodin Museum, Philadelphia 
R-126 

Staedel Art Institute, Sachsen - 
hausen P-189 
taxidermy T-18-19 
Thorvaldsen Museum, Copenhagen 
T-85 

Vatican, Rome R-142-3. See also in 
Index Vatican 

Musgravc, Sir Anthony (1828-88), 
British statesman, born Antigua, 
West Indies; governor of New- 
foundland 1864 and of British Co- 
lumbia 1869-71; helped to bring 
British Columbia into the Dominion 
Confederation. 

Musgrove, Mary, Indian heroine of 
Georgia colony G-59 
Musliet ( mii-shet '), Robert F. (1811- 
91), English metallurgist A-131 
Mushroom coral, color plate F-72a-l> 
Mushroom huts, pictures A-35, 40 
Mushrooms, various types of fungi 
M-306-7, pictures F-218, N-29b, | 

color plate M-30 Ga-b 
danger signals M-306; distinguishing 
species M-306b 
saprophytic nature P-237 
Music M-30 8— 19, Outline M-319-21. 
See also Musical instruments, and 
names of great musicians and com- 
posers. For list of musical terms 
see table on preceding page 
American. See in Index Music, sub- 
head United States 
American Indian M-317, 1-64-5 
ancient M-308, 309, W-135 
appreciation M-308: influence of 
children’s books L-108 
Austrian composers A-379 
Bach’s influence B-10 
Beethoven’s influence B-80 
bibliography M-321, H-313?n 
broadcasting R-29 
China C-221# 

color organ compared to C-308; 
Czech musicians C-422 
dancing and F-37 
early Christian M-30 9-10 
early secular M-310 
England M-310, 311, 316 
folk-songs F-132, 134-6, M-308-9 
France M-315 
Germany M-310-12, 313-15 
gipsy origin G-90, L-156 
god of, Apollo A-228 
Greece, ancient M-309: study of 
E-168 

Hebrew M-309 
hymn, development M-317 
intervals S-197 
Latin America L-67 k 
Mexico M-142b 
modern M-316 
national songs N-24-7 
Negro, contribution M-316: spirituals 
F-135 * 

notation M-318-19: Greek M-309 
opera 0-228-34: great names 0-228-9 
orchestra 0-240-1, 243 
poetry, relation to P-267 
power of song, myth of Orion A-282 


primitive M-308, picture M-309 
radio R-31a 

range of audible tones S-196 
Richard Strauss’ innovations 
S-305-6 
Russia M-315 
scales S-198 

school music: place of harmonica in 
H-224-5 

sound, physical basis of S-197 
study, suggestions for M-317-18 
tests for musical talent 1-97 
theory M-318-19 
time T-96 

triumph theme F-37 
United States M-316-17, Outline 
M-320, 321 

Wagner’s influence W-l, M-314 
writing M-318-19 
“Musical Chairs,” game P-248 
Musical instruments M-321— 23. See 
also in Index names of various mu- 
sical instruments 
American Indian 1-65 
ancient and prehistoric M-308, 309, 
W-135 

bagpipe B-15, picture M-322 
banjo B-38 

bugle B-262, picture M-322 
clavichord P-209, pictures P-211 
drum D-114, pictures M-322: first 
made by primitive man D-114 
glass bowls, Franklin's H-225 
Greece, ancient M-309 
guitar G-184, picture M-322 
harmonica H-224-5 
harp H-225, 227, picture M-322 
harpsichord P-209, pictures P-210. 
211 

horn H-338-9 : sacred ram’s horn. 

picture J-216 
Incas 1-27 
Jews M-309 

mandolin M-52, picture M-322 
orchestra 0-240-1, 243 
organ O-248-50, pictures 0-249, 
M-322: 15th century, picture 

M-315 

phonograph P-174-6 

piano P-209-13, picture M-322 

pipes used in Calabria, picture 1-171 

player-piano P-212 

primitive M-308, picture M-309 

psaltery P-209 

range of, diagram S-198 

spinet P-209 

tone, or timbre S-197 

violin V-301-2, picture M-322: 

range of, diagram S-198 
virginal P-209, picture P-210 
wood-winds W-135 
“Musical sands” S-22 
Music drama, a form of opera origi- 
nated by Wagner W-l, M-314 
Musk, a perfume obtained from glands 
of animals, especially musk deer 
P-124, M-323 
crocodile C-399 
Musk-beetle, picture B-81 
Musk deer M-323, picture D-35 
importation regulations Z-223 
Muske'gon, Mich., shipping and manu- 
facturing center on Muskegon Lake 
between Lake Michigan and Muske- 
gon River, 32 mi. n.w. of Grand 
Rapids; pop. 47,697; airplane, auto- 
mobile, and marine engines, billiard 
and pool tables, knit goods; oil wells 
and natural gas ; all-year steam- 
ship service to important lake 
ports: map M-153 

Muskegon Heights, Mich., industrial 
suburb of Muskegon; pop. 16,047. 
Mus'kellunge, or maskinonge, a fish 
of the pike family P-218, F-74 
Musket F-48-50 

Muskhog, or peccary, a small wild hog 
of North and South America P-100, 
picture H-316 
foot, picture F-147 

Muskhogean (mus-kd-ge'dn ) , or Mus- 


kogian Indians, one of most impor- 
tant speech stocks of North Amer- 
ica, formerly occupying greater 
part of s.e. U. S. ; included Creek, 
Choctaw, Chickasaw, Seminole, 
Natchez, and others: 1-54 
Muskin'gum College, at New Concord, 
Ohio; United Presbyterian; founded 
1837; arts and science. 

Muskingum River, in Ohio, formed by 
union of Walhonding and Tuscara- 
was rivers; flows 120 mi. into Ohio 
River: map 0-210 

Musk'melon, also cantelope, or canta- 
loup M-lll— 12 
planting time G-13 
Muskogee (miis-kd’ge) , Okla., manu- 
facturing city and distributing cen- 
ter in e. near Arkansas River; pop. 
32,332; in agricultural and stock- 
raising region; oil and natural gas 
near by: map 0-216 
Musko'Ica Lake region, in Ontario, 
Canada; includes Muskoka River, 
Muskoka and numerous other 
lakes: L-72 

Musk ox M-323-4, pictures M-324, 
P-281 

glacial period I-2a 
Laurentian Plateau L-72 
Musk-plant, a musk-scented plant 
( Mimulus moschatus) of the fig- 
wort family, with spreading sticky 
stems, alternate leaves, pale yellow 
flowers splashed with brown; 
corolla similar to snapdragon; cul- 
tivated in gardens. 

Muskrat, or musquash, M-324-5, pic- 
ture M-324, L-205 
fur M-325 : value of T-128 
raised in Louisiana F-228 
Musk turtle, or skunk turtle T-167 
Muslim, or Muslem, variant spellings 
of Moslem. 

Muslin, a cotton cloth 
derivation of name C-379 
weaving methods S-258-9 
Musorgski. See hi Index Moussorg- 
sky 

Mus'quash. See hi Index Muskrat 
Musquash root. See in Index Water- 
hemlock 

Musschenbroek (mils’ Ken-bruk ) , Pie- 
ter van (1692-1761), Dutch physi- 
cist 

co-discoverer of Leyden jar with von 
Kleist E-231 

Mus'sel. a bivalve mollusk C-259, 
M-218 

Iowa fisheries 1-122 
length of life, average, picto graph 
A-198 

partnership with pea-crab C-388 
pearls P-97 

shells made into buttons B-287 
Musselshell River, Montana; rises 
among Belt Mts. and flows into 
Missouri River; 300 mi. long, vol- 
ume of water small: map M-243 
Musset, Alfred de (1810-57), French 
dramatist, poet, and novelist; best 
poetic work found in exquisite love 
lyrics, ‘Les Nuits’ (Nights). 
Mussolini (mos-sd-le'ne ) , Benito (born 
1883), founder of fascism and 
former dictator of Italy M-325, 
1-158-61, pictures 1-159, D-67d 
fascism F-17-18 

2d World War W-178i, p. 179 d-e 
Mus'sulman, a Mohammedan. See in 
Index Mohammedanism 
Mus'tang, a horse descended from the 
stock imported into the Far West 
by the Spaniards H-342, 344 
Mustapha ( mos'td-fd ) IV (1779— 
1808), sultan of Turkey (1807- 
OS); abolished reforms of Selim 
III; assassinated. 

Mustapha Ivemal (mo/sta-fa kd-mdl), 
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former name of Kemal Atatiirk. 
See in Index Kemal Atatiirk 
Mustard, plant haying pungent seeds 
used as condiment and in medicine 
M-325, C-l, 2, 3 
Mustard gas, in warfare G-25 
Mustela vison ( mus-te'ld vi-sun ), 
American mink M-186 
Mustelidae (mus-teVi-de) , the weasel 
family, a family of carnivorous 
mammals including weasels, bad- 
gers, skunks, otters, martens, 
minks, wolverines, polecats. 
Mutation, in biology, an important 
and abrupt change in the inherited 
attributes of a plant or animal. 
Hugo de Vries, of Amsterdam, 
Netherlands, was first to develop 
mutation theory 
caused by X-rays N-201 
theory of evolution E-342-3 
Mute swan S-333, pictures S-334, 
color plate B-130 

Mutsuliito (m\U-su-he’td) (Meiji) 
(1852-1912), emperor of Japan 
J-190, 191a 

birthday celebrated J-193 
Mutton, flesh of sheep 
best breed for S-106, picture S-105 
packing-house operations M-96, 97 
Mutton-fish, a snapper of the West 
Indies ( Lutianus analis ) ; one of 
the staple fishes of the Havana 
market; also called pargo. 

Mutual Broadcasting Company R-30 
Mutual insurance companies 1-95 
Mutualism, a plant partnership L-122 
Mutual savings banks B-40 
Muybridge, Edward (or Eadweard) 
(1830-1904), English-A merican 
photographer; made early experi- 
ments with motion pictures: M-290 
Muzaflfar-ed-Din ( mu-zufer ed den ) 
(1853-1907), shah of Persia after 
1896; filled depleted treasury by 
loans; discontent forced grant of 
liberal constitution (1906). 

Muzhik (mo-zhik') t name of Russian 
peasant R-181 

in 1st World War, picture W-157 
Muzio (mot'se-o) , Claudia (1892— 
1936), Italian soprano; distin- 
guished interpretation of opera 
roles in United States and abroad. 
Muzzle-loading gun F-48, 50, picture 
F-49 

Mvule, an African timber tree T-8 
Mycale (mik’a-le ) , mountain in 
ancient Ionia, Asia Minor, near 
which Greeks destroyed Persian 
fleet 479 b.c. 

Myce'lium, food-getting body of a 
fungus 

mushroom M-306 
rust R-199 

Mycenae (mi-se'ne ) , ancient Greek 
city in Argolis, 50 mi. n.e. of Sparta, 
destroyed 5th century b.c. by Argos 
early civilization A-26, map A-25 
jewelry, picture G-27 


Myceri'nus, or Menkaura, king of 
Egypt, son of Khufu (Cheops) 
pyramid of P-371, pictures P-372, 
C-18 

Mycetozoa (mi-se-td-zo'a ) , the slime 
molds when classified as animals. 
See also in Index Myxomycetes 
Mycorogy, the study of fungi. See in 
Index Fungi 

Mycopli'yta, phylum of plants includ- 
ing all the fungi, Outline B-205 
‘My Days Have Been So Wondrous 
Free’, song by Hopkinson M-316 
Myers, Jerome (1867—1940), American 
artist, born Petersburg, Va. ; works 
show imagination and keen obser- 
vation; chiefly interested in paint- 
ing the common people of New 
York’s East Side. 

‘My Heart Ever Faithful', song by 
Bach M-311 

Myol'ogy, science of the muscles. See 
in Index Muscle 
Myo'pia, near-sightedness E-352 
spectacles for S-240 
Myosin, protein in muscle B-109 
Myoso'tis, forget-me-not F-159 
directions for planting, chart G-ll 
Myr'iagram, a unit in metric system 
(22.046 lbs.) M-130 

Myriap'oda, or myriapods, a class of 
many-legged arthropods including 
centipedes and millipedes; now 
often replaced by two classes, the 
Chilopoda (centipedes) and Dip- 
lopoda (millipedes). 

Myricaceae (mir-i-kd’se-e ) . See in 
Index Sweet gale family 
Myriopliyllum, a genus of aquatic 
plants of the water milfoil family; 
usually whorled leaves, divided into 
numberless parts; flowers minute; 
common species called parrot’s 
feather; frequently used in fresh- 
water aquariums. 

Myr'midons, a warlike race of ancient 
Thessaly led by Achilles in the 
Trojan War; term now used of de- 
voted and unquestioning followers. 
Myrob'alan, prune-lilce fruit of a tree 
of India used in tanning. 

Myron ( mVron ) (5th century b.c.), 
Greek sculptor 

‘Discobolus' G-166, picture E-334 
Myrrh (wer), a fragrant gum resin 
obtained from a small tree (Com- 
miphora myrrha ) native to e. 
Africa and Arabia; used as incense 
and in perfumery and medicine. 
Myrtle, an evergreen shrub or tree 
M-325-6 

Myrtle, Oregon. See in Index Cali- 
fornia laurel 

Myrtle burl, or myrtle wood, the wood 
of the California laurel. Hard, with 
plain grain and mottle mixed; 
shaded golden-brown and yellow- 
green. This unusual wood valued 
for fine woodwork and dishes. 
Sometimes has dark purple mark- 
ings. 


Myrtle family, or Myrtaceae ( mur-ta '- 
se-e), a family of shrubs and trees, 
native chiefly to the tropics, in- 
cluding the bottlebrush, eucalyptus 
gum-myrtle, and allspice. 

Myrtle warbler W-7, color plate B-140 
Mysia (mish’i-a ) , ancient district of 
n.w. Asia Minor inhabited by the 
Mysi: map G-154 

Mysore ( mV so ?•), native state in s. 
India; 29,326 sq. mi.; pop. 6,560,- 
000; native cap. Mysore (pop. 
110,000); originally a Hindu king- 
dom; in middle 18th century taken 
by Mohammedan, Hyder Ali; cap- 
tured by British 1799; British ad- 
ministrative cap. Bangalore: 1-32, 
maps 1-31, A-332c 
giant bull of Siva, picture 1-35 
gold mines G-lll 
Maharajah’s palace, picture A-331 
Mysteries, Eleusinian D-45 
‘Mystery of Edwin Drood’, a novel by 
Charles Dickens D-675 
Mystery plays, medieval plays de- 
picting stories from Bible M-197, 
D-93 

Mys'ticism, term used in various ways 
but usually to denote the belief that 
man can attain through contempla- 
tion a union with the Infinite and 
thereby gain knowledge otherwise 
unattainable 

Maeterlinck’s mysticism M-24 
Mystic River, outlet of Mystic Lakes, 
Mass. ; enters Boston harbor by 
wide estuary 
towns on B-202 

MythoTogy M-326-30, Outline 
M-327— 30. See also in Index Animal 
worship; Folk-lore; Magic; Nature 
worship 

American Indian 1-63-4: Aztecs, pic- 
tures A-409, 410 
Babylonian B-9-10 
bibliography M-330 
Chinese C-221i 

Egyptian E-209-10, Outline M-327 
Greek and Roman M-326, 327, Out- 
line M-327— 9 
Irish 1-132 

Norse and Teutonic S-36, 37-8, Out- 
line M-329-30 

Mytilene (mit-i-le'ne ) , Mitylene, or 
Mytilini, chief city and capital of 
Lesbos, Greece; pop. 28,000; import- 
ant naval and colonizing power in 
early history of Greece; birthplace 
of Sappho and Theophrastus; mod- 
ern city export point for island; 
name Mytilini now used for whole 
island: maps G-154, E-326e 
Myt'yl, in Maeterlinck's ‘Blue Bird’ 
M-24 

Myxede'ma, disease characterized by 
swelling of face and hands; caused 
by lack of thyroid secretion G-99 
Myxomycetes (miks-d-mi-se'tez) , the 
slime molds classed as plants S-163 
Myxophyeeae (miks-d-fV se-e ) , the 

class of blue-green algae B-206 


; ! 



29a 


1 : - U 


396 


